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Executive Sumssty

EECOTIVE STouRY

This working dccument contains the results of a study undertaken to evaluate
the Title 11 food distribution program in Senegal. 1In addition to describing
che various methodologies sund results of the study, the document is msant to
be & tool for increasing program effectiveness. It is envisioned as the basis
for a workshop that will be held to forzmulate an action plan for implezmenting
suggestions aad recommendations which-have emerged from the study.

These suggestions and recommendations represent a collaboracive effort among
AID/Washington, AID/Dakar, DANAS (Division d'Alimenctation et Nutrition de
Senegal), and Cacholic Relief Setvices (CRS). This collaboratiom occurred not
only during the initial design of the project but also throughout the dats
collection phase in Semegal and the snalysis with on-site computers. It vas
basic to the philosophy of the evaluation that only wvich che active
participacion of all agefcies in the design, analysis, intazpretation, and
recommendation phases could any needed changes be successfully implemented to
ensure the best results for the children of Semegal.

A valusble contribution to the success of the project was the willingness of

all participants to depart from established procedures and support the evalus-
=ion tean in responding to the uaique circumstances they found in Senegal.

dection I of the document describes the background of the project, its parti-
cipants, and its goals. It shovs hov the food is discributed wich che
assistance of CRS in over 400 govermment run dispensaries (a azoTe complete
description of the CRS program is found in Appendix B.) In Senegal, the food
discribucicn program is closely related to the Ministry of Health's maternal
and child health progcam and the program for PPNS (Program° De Protection
Nutricionelle et Sanitaire-Groupes Vulnerables.) It was found thac DANAS had
beea planning their own evaluaction of PPNS. A joinme evaluation committee vas
established vhose objective was to determine if the goals of the Title II FPNS
programs vere being met by deteraining the adequacy of oversll program design
and by exsmining measured or estimated impact on the children of Senegal.

Section I also describes the team's approach to <the evaluacion of food
supplementation programs as they relate to asloucrition. A discinction is
sade between epidemic malautrition vhere famine and lack of food dus to crop
failures or drought affects all of the populacion and the endemic malnutrition
seen in Senegal during this evaluacion pericr.. This type of wualoucrition
strikes childzen a fev months after birth in association vich infectious
diseases such as diarrhes, pneumonia, and malaria.

Characteristic growech curves of childrea in the lovest socio-ecounomic group of
the less developed countriss of the world are described. These curves ravesl
a marked decresse in growvth velocity somevhere between six mouths and 3=4
years of ag), in association with high morbidity and mortalicy. While gotmal
grovth velocity cesumes after this period, che surviving children vill be
sualler chan the reference population.

Ir esigaing the evaluation, the team emphasized the followiug: (1) the need

tc assume an ecological perspective tovard aslautrition seen in Senegsl in
order to examine sultiple points of potential incervention; (2) the importaace

xvi
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of taking & cautious and critical approach to the validity of data;
(3) analysis of a comprehensive spectrum of indicators to determine program
impact necessitated by the lack of semsitivicy of anthropometric indicators of
autricional status in the absence of severe clinical malautrition.

Section II of this document presents an overview of the evaluation project and
a description of the circumstances in Senegal that influenced the design. The
evaluation was accomplished in three phases: Phase I wvas the design phase,
Phase II, the data collection and analysis consisting of four parts, and Phase
I1I1, a workshop.

Phase I - Design
Phase I1 - Data collection and analysis
Part 1. Sine-Saloum study
Part 2. 400 master charts from CRS Dakar
Part 3. Growth data om 6,369 children from 45 :andom centers
Part 4. TField vork
a. 17 Centers
b. 45 Centers
c. 16 Centers
Phase III - Workshop

The four components of the data collection and analysis phase represent
distinct studies. Part 1| vas the evaluation of a randem sample of mothers and
éhildren in the rural area of Sine-Saloum that was conducted in collaboration
vith CDC. This evaluation provides information vhich can be used to distin-
guish participants £from non-participants in terms of size, diacrhea rates,
socio-economic indicators and wnortality. Iz’ further assesses mothers'
knovledge of factors which csuse illness and malnutrition in their children,
reasons for non-participation, and the effectiveness of targeting.

Part 2 contains an analysis of summary charts fronm each center vhich are sent
to Dakar monthly. These charts contain the number of children in each size
decile each month. Children below a certain size relative to international
standards can be thought to be malnouiished. Therefors, these charts provide
a wnmonthly picture of malnutrition vrates for the entire country. An
unsuccessful atctempt vas made to*find an association betveen a disruption of
food supplies and the size of the children after the disruption.

Part 3 of the study examines the growth registers for the past threes. years
which alloved assessment of nutritional status for childrer in 16 centers wvith
usable growth data which wvere taken from 45 randomly selected centers.
Information vas available on the monthly weights of each child vhich alloved
assessment of nuctritional status based on grovth rates, size at entrance,
consistency of attendance, drop-out rates, and turnover.

Pxtensive field work comprised the fourth component of the evaluation. A
preliminary investigation vas undertaken during the design phase of the study
vhen the evaluation team conducted site visits of 17 centers. This served as
the basis for later data collection and field work efforts. The more formal
£4e1d vork was accomplished in two parts. The first vas a survey of a random
sample of 45 center chiefs and some regional directors conducted by the teas
vhich vas collecting the grovth charts for Part 3. A second field study
‘provided detailed information on 16 of the 45 centers.

xvii
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Section III of this document contains a chronological account of the dats
=ollection and analysis. It desecribes how much of the actual analysis of the
data was sccomplished collaboratively in Senegal aud hov the tesm encouraged
participation by all ageacies, (e.g., & package of statistical prograams vas
sent to Senegal prior to the team's arrival so that concinuing data processing
could be performed there.)

Section IV of the document presents a detailed account of the mathods and
findings of Phase II: Part 1 of cthis_phase vas a study of a sazple of all
sothers and their children from the non-urban centers of the province of
Sine-Saloun. This study d4aovolved & comparison participants and
non-participants {a villages vich and vithout PPNS ceuters. In those villages
vhere thers vers 2PNS centers, 181 families (59.52) had participated, 97
(31.92) had knowledge of the program but had not participated, and ouly 26
(8.62) had never heard of the prograa. Thircy-five of the 97 famillies who did
not participaze but vho had knovledge of the prograa had childrem vwho verse not
eligible co join, (i.s., the childzen were too young or too old.) Of the
remaining 62 eligible families not participating, 25 (38.7%) wvanced to join
the program but could not because either anrollment was closed or they did not
kaow how to joia.

The results suggest that the socio-economic and occupation levels of the
mothers of participants were similas ot slightly lover than those of the
non-participants who knew abouc the program, buz appeared higher than those of
the non-participants who did not know shout thke program. In order to
discinguish between the socio-econcmic status of the patticipants and
noo=participants, differences were exaained in occupational level, ethanicity
and religion, educational level of the fachers, mothers' ability to read
French, and type of house in vhich the family lived.

In gereral, thare did not seem to be much difference between the participants
and the non-participants who had kaowledge of the progrim. Soms of the
variables such as education lavel and cype of house ctended to portray the
non-participants who kanew about the prograa at & slightly higher
socio-economic level.

The non-participants vho did not imow about the program, hovever, vere very
different. The trends in results indicate that they were at & lowver
soclo-econcaic level than boch the participants sand non-participants.

It wvas also observed cthat d{adividuals in non=-PPNS villages wvere of
consistently lover socio-economic status than those in PPNS villages.

No significant differences in vesning practice or {incidence of disrthes vere
observed bectween participants and non-participants. Diarrheal disease vas
found to be very prevalent among both groups with almosc S0Z of the mothers
reporting that their youngest-born had had diarrhea during the two weeks
preceding the survey. These rates vhers highest in children betveean the sges
of six months and two years. When questioned as to appropriate treataent
used, less than 2% of the mothers responded that oral rtehydration wvas
employed.

Despite these similarities, important diffevences betveen participants and
non-participants vers observed that suggest an impact of the present
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educational program. During the initial field visits, it was found that pain
de singe (monkey bread from the Baobobd tree) is recommended by many center
directors for the treatment of diarrhea. The resulis show that this mode of
treatment is used more frequently by participant than non-participant mothers.
In addition, non-participant mothers were generally much more likely to have
used no treatment at all vhen compared to participant mothers. In additiem,
pany more participant mothers reported that they used prophylactic nivaquine
in the trestment of malarial fever. This was true even in the absence of
fever. Participant children were-_also wmore likely to have received
immunizations for polio, measles, and BCG vaccines against tuberculosis.
Clearly, the education program has a high potential for influencing the health
and nucritional practices of the mother.

The overall prevaleace of diarchea was found to be remarksbly high ia the
children of this study. The pravalence rate among the mothers' youngest
children was almost exactly 50 percent, and among all children under 6 years
of age vas approximately 40 percent. No significant differences vere observed
in these rates between participant and non-participant children or between
PPNS and non=-PPNS villages.

A close examinstion of the relationships between diarrhea pravalence and age
indicated that the prevalence is relatively lov among children lass than 3
months oild. The prevalence racte thezn increases and reaches a maximum among
children 6-8 months old (slightly in excess of 60 percemt), remains high wvith
a gradual decline prior to 2 years, and is then followed by a rapid decline.
No differences vere seen in diarrhea prevalence among PPNS participants and
non-participants although male children had consistently higher rates than
fexnale children.

Five differant anchropometric mDeasurements vere used to assess size of the
children and their races of malnutrition. All comparisons vere made using the
{ncernational CDC/WHO reference populations. The measurements calculated
inciuded veight for age, weight for height, height for age, ar= circumference
for age, and arm circumference for height. An examination of the use of these
various anthropometric measurements to define malnutrition is diocluded in
Appendix C of this document. Essentially, malnutritior. is defined by the
child's degree of smallness wvhen using cross secticnal data. When using
longitudinal data, zmalnutrition of a child is define? by comparting the rate at
vhich he gets bigger (growth) with the reference population.

Appendix C compares the use of 705 of the reference population weight per age
cut 0ff to define malautrition for surveillance puTposes with using an B0X cut
off poimt. Although the 802 cut off is zore sensitive (4.8, incluies more of
the actually malnourished and is preferable for screezicg surposes), the 702
43 much more specific (i.e. includes fewer of the not actually malnouzished)
and probably therefore preferable for surveillance. In addition, this
appendix discusses the limitation of using percent of sedlan in evaluating the
nutritional supplementacion program because of tne changes that occur with the
age of the reference population. Relative accuracy of classification
statistics and product moment correlation coefficients are presented and
discussad in this Appendix for the pairs of anthropometric measures.

Almost cll of the various anthropometric measures reflected the sane patterns
of prevalence for malnutrition with age. The general rates tended to be lov
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for the first six months of age, increase sharply at approximately 6-8 monchs
of age (5-20% depending om vhat anthropometric cut off point is used), and
then remain elevated uatil approximately 3 years of age vhen the rates
decrease. This pattern vas the same for participants and non-participants in
villages vith and without s PPNS center.

An iamportant and consistent finding vas that vith very fev exceptions, the
disrthea prevalence rates are higher among children defined as malnourished
regardless of the choice of anthropometric measure used to define malnucricion
and actoss all age groups. The multiple tegression and discriminant analysis
results quanctify and .eaphasize the independent impacts of recent diarrhea in
prediccing aucritional status.

One of the most important findings in this study concerns the patterns of
mortality seen in the children of Senegal. Life table analyses vere performed
on daca derived from questions to the mothers about their childrean who had
died. VWhile this mechod would ctend ¢o underreprasent actual levels of
mortality, group comparisons of patterns of mortalicty probably remain valid.

Progranm participants in PPNS villages experienced lsver S-year mortality rates
than any of the gchcr gtoups. The group wich che a20st sizilar cumulacive
survival across age incervals was the participants {a the non-PPNS villages.

The highest "relative risks" for death among non-participancs in PENS villages
(relacive to participants in PPNS villsges) occurred during the age interval
from 6-24 mcaths. This is as would be expected among the non-participants in
PPNS villages vho had never heard of the progzaa because they are from a lover
socio-economic group. But a striking finding is thac the non~-participants vho
had heard of the program had a similarly high "relacive tisk" of dying in this
age group even though they are at the same or slightly higher socic=economic
lavel than the participants.

This possible increase in the zortalicy rates seen among nonpsrticipants could
{nvalidate or compromise to some degres a comparison of mutritional status of
participancs and non-participant children. If more of the non-participants die
and those children dying vere generally smaller (as seen in the results of
Part 3) the surviviag group would consist of non-participant children vho are
becter off. An analysis chat does not take this phenomencn ianto account way
be invalid. However, it is unlikely chac the mortalicy trends seen in these
two groups in this study could have seriously affecced these results.

Part 2 examined the geographic Aistribucion of the feeding centers and the
size distribucion of the children in these cencers, sud assessed changes in
aucricional scatus based on size relative Co {nternstional reference lavels.
The percentages of children vho vers less chan 702 of the reference levels for
veight for age vere examined for all sonths. Marked seasonal chaunges in the
percencage of thase small children vere noced, vith highest rates seen ia the
sonchs at the end of the rainy season, September and October. In additiom,
reglonal differences vere observed wich fever sasll children in che urbaa
region of Cap Verc.

Two=thirds of the centers are located in villages, and 232 are located In semi

uzhan areas. Less than 10% of centers are located {n urban areas. The urban
ateas seemed to have fever malnourished children. The disrzuptionm of food
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distribution occurred trandomly throughout Senegal £for periods of 1 to §
sonths. although the disruption had a significant impact on attendance, no
changes vere seen ia the nutritional status of the children because of the
short duration of the disruption and because of other mathodological
constraints.

Part 3 focused on the growth pattern of children from 16 randomly selected
centers vith usable growth data. For some of the children, information vas
available on date of birth, sex, entrance and exit dates, and monthly veights.
Dats vere availsble on 6,369 children of knowm gender and for &, 248 children
on wvhom entrance date vas knovn. Ninety percent of the children entared below
tvo years of age, and fifty percent entered at about six months of age. Very
fev vers alloved in after three years. The turnover each month is betveen 1
and 32

The nucritional status of childrem at entry into the program is related to
age. Only 3.92 vere belovw 705 of reference of weight/age if they enter the
prograz at less than 6 months of age. This percentage increases for children
entering betveen 12 and 17 months of age to 17.6%. The percent of children
malnourished at entry then slowly dacreases by age group at eatry, (for
children 18-23 wmonths, 13.8%, 24-25 months, 12.92, 36-47 wmonths, 11.6%).
These differences in the nutritional status of nev entrants are similar to
changes occurring in the general population in Sine Saloum in Part 1 and in
other less developed countzies (LDSs).

This gensral pattern of change of nutritional status with age 1s also seen
among the program participants in Part 3. No significant differances vere
seen between the age specific rates of malnutTition among participants from
Part 3 from Sine Saloum and the random population drawn in Part 1| from Sine
Saloum. However, this may not be a valid comparison because of the mortalicy
trends betvaen the participants and non-participants shovn 4in Part 1, and
becauge this analysis did not include confounding factors on length of tinme in
progran.

Another phenomenon observed in Part J is the difference in the nucritional
status betveen childrez of a certain age vho have been in the pzogram for a
period of time and those children of the same age vho enter later. Those
children wvho have been in the program f£or longer amounts of time are
characterized by a better nutritional status. Although selections bdias
related to age at enc:y could account for these results (i.s., mothers vho are
pore comscious of =he health of their children may enroll their babies earller
ac suggested belov in the Zieldwvork section) to some extent, these results caa
be considered sviience (but not procf) of mutritional impact.

Since grovth is one of the most sansitive i{ndicators of nutritionsal status,
regression analysis was parformed on the longitudinal dats to see vhat factors
vere most predictive of grovwth during specific age periods smong the prograa
participants. For growth during the age interval of 6-12 months both sex and
participation rates vere significantly prediccive. 1n addition, the number of
months in the programs had & szall but significant independent pradictive
effect on change in nutritional scatus, (i.a., grovch rates for the 12-18
months interval). This variable explained 0.5 percent of the variation in
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veight for age z-score at 18 months of age vhich vas not explained by either
weight for age s-score at age 12 months or by veight for sge s=scora at entry.

The data in Part 3 also shov the marked seasonal impact on nutritional status.
The nutritional status of children in the prograa is vorse during the monchs
of September to October (the end of cthe rainy season) and seasonal differences
are seen primarily in the younger children (below 12 months of age.)

Part 4 of the project consisted of the fieldwork. The team visited 17 centers
4n June 1982 during the project's design phase. The first part of the formal
¢ield work was accomplished in January, 1983. In che origidal design, these
f4eld visits had been planned exclusively to gather registers from s random
sagple of 45 centers. However the DANAS team also developed s questionnaire
to be administered to the center chiefs which vould provide an overviev of che
operations of the progran 1p Senegal. Most of the centers are goverazeat-run
dispensaries. Others are rtum by the Red Cross, religious orders and social
groups. The average centdr serves 285 children in groups of 30-33 par visic.
Most directors wvere state nurses with 3 years of training. Many directors
scated that theru had been other food discribuced in the area but seldom more
chan once and consisting of less then 3 kg/person. This survey also showed
chat the most frequent causes of deach among the children of the centers vere
malaria, measles, and dlarrhes. The teanm also exanined the growth registers
and found th~t over 80% of the centers had data considered to be legible aund
consistent.

The tean from DANAS also developed and administered a series of opea-ended
questions to the center directozs and regional coordinmators soliciting
criticism and suggestions about the progria. Responses indicated probleas
with lack of craining on nucrition, in-service job training for ageats, &
shortage of demonstration macerials, and supervision. Nevertheless, the
suzvey revealed that the great msjoricy of those intervieved recognized that
the program had & rteal impact ou the nucritionsl s:atus of children.
Respondents credited this improvemesnt ¢€o the positive changes the prograa
fosters in the attitudes ind behavior of mothers regardiag the vay they feed
their children.

The second part of the formal fieldwork vas accoaplished by tvo teams vhich
visited 16 salectad centers in May 1983. The teams {intervieved 3 mothers per
center and «xamined their Iknovledge, motivatios, and diniciative. These
factors vere found to be related to the length of cime the mother had been in
the program, directors’ capabilicy and the presence of audio visual materials.
In some csanters, the mother groups had iniciaced sctivities beyond the feeding
program such as collective gardening and fundraising activities to earm
revenue to buy medicine.

The tesa also exanined differences in participants by age of entry of their
children {nto the program. They found that the mothers vho enroll their
children at younger ages vers better sotivated, understood more of che'r
children's needs and wers more sophisticated. In addities, they usually had
had other children i{a the program previously. Some sothers said that the
sothers of lace enrollees vere negligenc. Hovever, late enrollaent say be
actribucable to other factors. For exasple, ve have seen in Parc | chat close
to 40 percent of the sothers wich eligible children vanted to enroll but vere
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unable to because the programs wers full or they did not knov howv 'to emroll
their children.

The tean also exazined the training of center directors. They found the
training to be sporadic, brief, and devoted mainly to learning about nev forms
used for food distribution reporting rather than on vhat or how to teach
psothers. 1In addition, they found that techaical supervision for education
conteat and techniques for teaching sothers is not provided. The center
directors also expressed dissatisfaction with the lack of incentive pay for
the "extra” duties performed with the food distribution and child weighing
progran. The team also examined center workload and availabilicty of
educational materials and food.

Section VI provides a summary of the evaluation tean's assessment of program
effectivenass. The conclusions vere derived from an overall assessment of the
programs attrihutes and design, as well as the actual impact on the children
of Senegal, as seen in trends of improved mortality vates for participants in
the progran. In regards to the former, the team falt that vhile an attempt
vas pade to integrate health and nutrition, in philosophy and practice, the
twvo are perceived as separate and unrelated entities. Although an effort is
made to educate the mothers on those illness and feeding factors that
influence the nutritional status of their children, it vas the conclusion of
the evaluatior team that the educational program 43 deficient irn focus,
material and training.

The Evaluation Taam also concluded that because two ageacies are involved,
i.8., CRS and DANAS, lines of communication and authority are not alvays clear .
and so there exist problems in supervision, trainiang coordination and
motivation and training. Other aspects of program administration such as
targeting and coverage, and encouragement of consistency of attendance vare
vell carried out, although the evaluation tean suggested that certain
proceduras be revieved vith regard to extending coverage of the program to
more vulnerable children.

Based on both the data analyses and field observations, it wvas the conclision
of the team that the progzam contributes Co combatting malnutrition in
children and has enormous potential for further impact on the nutritional
status of the children of Senegal.

Section VII provides a detailed description of those areas in vhich the
evaluation teanm recommends changes ZoT increasing the impact of the progranm:

1. CEducation programs for the mothers must be designed and implemented
so as to emphasize both the health and nutritionsl £factors
associated with malautrition in children in Senegal. This should
4nclude education on the importance of oral rehydration as vell as
the appropriste use of veaning foods.

2. Tormal education and training programs in health and nutrition sust
be established for field vorkers.

3. Better coordination is needed between CS and DANAS and supervisory
roles of parsonnel must be clarified.
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4. To increase the impact of the program, geographic targeting and
other means should be explored to increase the coverage of the

program to the most vulnerable.

S, A mwmonthly surveillance systex should be esctablished by che
government of Senegal Ministry of Health in collaboration with CRS
to monitor the nutrition status of the children in the feeding
centers. Daca vhich can be used for this purpose are already being
routinely collected by CRS.—

It is basic to the philosophy of this evaluation chat the design of a viable
sction plan for carrying out the recommended changes is only possible_with the
active participation of sll those agencies responsible. To accomplish this ic
{s recoumended that these agencies attend a workshop. The goal of che
workshop is to forxmulate a specific action plan for each of tche
recommendations based on :}u findings of chis working document.

In formulating plans for implementing recommendations based on this
evalustion, the research team again emphasizes cthe need for cthe active
participation of all groups {nvolved. The wverkshop will provide a forum for
brianging these groups together to discuss this evaluation and recommecdations.
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SUMMARY OF FINDINGS
This evaluation focuses on addressing three central questions:

1. 1s the program reaching the most vulnerable éhild:cn. {i.¢. the
econcmically needy and nutritionally at risk?

2. What is the nutritional and health dimpact of the program on the
participating mothers and children?

3. 1In what areas can the program be strengthed to improve its {mpact?

TARGETING
Geographic

The results of Part II of this study strongly indicate that salnutrition is
more prevalent and demonstrates more seasonal variation in the rural areas
compated to urban sreas. Less than ten percent of the centers are located in
urban areas and spproximately tvo-thirds of the centers ars situated in rural
aveas. Thus 4t appears cthat the program is geographically reaonably
vell-focused.

Villages

Results presencted for Part 1 of this study suggest that PPNS villages (not
including urban PPNS centers) are more developed than non-PPNS villages.
These differences were noticed, for example, vwith regard to type of houses,
husband's occupstion and education, mother's French school attendance and
French reading abilicy, and in rates of DPT/polio, BCG and measles vaccination
of youngest children. The differences, although significant and coasistent,
vere not great. Similar differences vere seen in the childzen's nutritional
status and mortality rates.

This progran depends heavily on the health delivery infrastructure of Senegal
(spproximately 85 percent of the centers are in dispensaries or maternities),
and these results are therefore not umanticipated. The bulk of this evidence
indicates that centers are not situated in the less developed communities.

Socio=Econoric

Small but consistent differences wers obsetved betveen participants and
non=participants ian PPNS villages in the Sine-Saloun (Part I) study. These
findings consistently indicate that PPNS program participants are on the
average of lover socio-economic status than non-participants. There is &
small group of mothers (8.62) in PPNS villages vho have never heard of the
program. This group of non-participants 18 0! counsistently lover
socio-economic level and the children had higher mortality rates than ail
others. Consequently, this group seems to comsist of a characteristically
different group of mothers in the PPNS villages who ate not being reached dy
the progran.
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Age and Nuecritional

fc was shown that the distribution of nutritional scatus of nev program
entraants by age resembles those of similar populations in other LDCs. All
results indicate that nearly all nev entrants during 1980-82 were under two
years of age and slightly over oane~half wvere under six months of ags at the
time of eatry. It {s important to coantinue to select young children in light
of the observed malautrition pacterns of these young children. Under the age
of three years, it is much too difficult to target children on the basis of
size in communities vhere malautrition d4s endemic. Essentially, the
prevalence of small children wvith infectious disease and potential
malautricicn is so high thac targeting within this age group would prpbably be
inefficient.

PROGRAM IMPACT
Nucricional Scatus

An association was observed betveen length of time in program and higher
autritional stacus of children. There was slso an association observed
betveen leagth of time in program and growth rates for certain vulaerable age
periods. These findings wvere comparable to the results of other evaluations
in this vespect. BSecause of mechodological constraiats and potential
confounding effects of self selection, hovever, it 413 not possidle ¢to
actribute this sssociation solely to the program.

Mortality

Morzalicy rates in the most vulnerable aege gToups vere observed to be
consistently lower for program participants than anon-participants, vhile these
tvo groups appeared to be from a siamilar gsocio-econonic level. Evaluation
ceam believes that the participants in the progras should have improved
survival rates becsuse of a possible total program affect due to food
supplementation, and/or nucrition education, observed trends tovard increased
vaccinacion rates, incressed practice of preventive walaria weasures and
{ncreased ucilization of health services, e.§.. higher tvates of post-natal
visics.

Health Care

Health Scatus of Children/Use of Prims

Evaluation tesm believes that the program participaats should have improved
health status becsuse of treads tovards increased vaccination tates, increased
practice of preventive zalaria measures, and increased utilizacion of heslth
services.

The results of this study clearly democnst:ate taac food distridbution
encourages center attandance and che use of available primary health care.
Participant mothers in Sine-Saloum vere more likaly to return to the ceanter
chan non-participant mochers for post-natal visits and their children wvere
more often vaccinated against 3sasles.
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Mother's Knowledge of Health Care

The results of the Sine-Saloum survey suggest an impsct of the educational
component of the program. The data reveal that pain de Sing=, ons of the
treatments for diarrhes that is currently being taught by the program, is used
slightly but not significantly more frequently by participant than by
non-participant mothers. Participant mothers also demonstrated trends tovards
higher rates of malaria prophylaxis and treatment than non-participant
aothers. .

AREAS IN WHICH THE PROGRAM MAY BE STRENGTHENED

Intezration of Nutrition and Health

An attempt 4s made via the education program to integrate health and
autrizion. In philcsophy and practice, however, the two are perceived as
separate and unrelated eatities.

One of the most important findings »f this study is the relationship bectween
prevalence of diarrhea and lower nutritional status in children. Overall,
approximately 4U percent of the children had diarthes within two wveeks prior
to their mothers being interviewed during the survey. The results of Part !
of this study provide conclusive evidence that this disease is related to age,
sex and nutritional status. The age range most affected is the same as that
vhere growth in these children declines, 6-24 wmonths, and males had
consistently higher incidence rates than females over all age groups. The
authors (as have investigators at CDC) have concluded from analyses of thesc
data that prevalence of diarrhea is also associated with lover autritional
status -~ vTegardless of the choice of anthropometric measure Zor 1its
definition.

Diarthea was mentioned by the Medicin-chefs as being one of the most common
causes of death for the children attending the centers. There vere mno
differences in diarrhea prevalence between participart and non-participant
children and a vircual complete lack of knovledge amons the mothers of bdboth
groups regarding its appropriate treatment. These finding must be considered
extremely important for improving progranm impact because of the {influence of
this very common disease on both the nutritional status and mortality of these
children.

Targetinge and Coverage

The coverage of the program 4is estimated to be 10.3 pazcent of all
childrea under 5 years of age in Senegal. The progran's targeting of the
youngas: age groups for nev entrants is veryr good., However, the progran
population i3 aging (approximately 20Z of the children are 3-S5 year olds)
which results in decreasing efficiemcy in ocverage of children wmost
nutrionally at risk (under three years of age). Coverage could be increased
though tha development and implementation of rules governing program
participation. TFor example, targeting could be refocused to under ) vear olds
or household duration of participation could be limited so that other families
wvith young children might have the opportunity to participats.

xxvil



Sunnary of Findings

Among those families with equal access and who know about the program, the
lover socio-economic groups participate most. The approximately 10X of the
population who do mot know about the program are in a lower socio-econcmic
group. At this point chare are only slight atteampcs being made to target the
most needy communities 2ud no attempt is being made to limit the duration of a
fanily's access to th:: program. The program is currently full and many
children are waiting to enter.

Education of che Mothers

There is an effort to educate the mothers but the program 1is deficient ia
focus, macerials and persounel training.

Training of Personnel

While programs are usually administered by trained nurses, the basic training
and continuing education fre inadequate to nset the needs of the program.

In addition, there 1s no instruction provided in how to erain or supervise
personnel in the field.

Supervision, Coordination and Moeivatica
The supervision of the program is oriented too much toward adminigtrative

macters and there is no technical supervision of the weighing and mother
educacion sessions.

The lines of auchority, responsibilicy and supervision of the program are not
clear. In addition, there is a severe motivational problea baczuse many of
the personnel viev the program as an unreimbursed and separace duty.

Workload
In certain areas of the program, personnel are overvotrked so that their

effectiveness is impaired. This is often a problem of lack of organizational
framevork.

Use of Surveillance Techuigues to Monitor and Manage

Grovth surveillance data are used to follow center trends but are not as yet
used in national programs of autricional surveillance.
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1. INTRODUCTION

A.  Background

The P.L. 480 Title II food assistance progran vas mandated by Congress in
19%4. The primary objective of the act wvas to combat malautrition,
especially among childrea. iha act additionally sought to promote economic
and comxunity development in less developed countries.

In Senegal, approximately $10,000,000 vorth of food is distributed annually
under this progzam to over 100,000 children. This distribution is
accomplished through the assistance of Catholic Relief Services (CRS). CRS
is also charged with the responsibility of educating the mothers of
recipieats about those factors vhich influence nutritional status.

The distribution of the food in Senegal takes place in over 400 feeding
centers. Most of these centers are located in dispensaries that are run by
the Senegalese Ministry of BHealth (MOH). The operation of the food
distribucion program and the MOE maternal and child health programs in
Senegal are therefors, closely related through the PENS prograam.

As part of its on-going program of administration of P.L. 480 programs, and
in sccezdance with congressional mandats, the evaluation office of Food for
Peace and the Nutrition Office of AID, Washingtom, perforzms evaluations of
irs Title II food discribution prograas throughout the world. This
evaluation project is part of that process. 1In addition, AID/Senegal
requested the evalustion as part of an exanination of its entire program in
order to improve planning and to integrate its nutrition and health
projects. Additionally, the Division of Nutrition of the Ministry of Health
DANAS (Division d'Alimentation et de la Nutrition Appliques au Senegal) had
been planning their own evaluation of the PPNS (Prograa de Protection
Nutritionells et Sanitaire - Groupes Vulnerables) program in compliance vith
its mandste to evaluate the program for the Senegaleze Goverament.

A joint evaluation committee wvas established which cousisted of the
evaluarion tesn from Interrmational Science and Technology Imstitute (1ST),
Washington, D.C. and representatives from AID/Dakar, DANAS, and CRS. The
aim of this comnittee was to determine if the objectives of the program wers
being wmet. This objective was to be accomplished by determining the
adequacy of program design and by examining measured or estimated impact om
the children of Senegal. On the basis of these deterainations, the
committes vas to then implement changes that vere recommended to improve the
functioning of the program.

The group designed the evaluation in three phases (see Tigure 1). Phase p 4
consisted of the evaluation design, Phase II included data collection and
analyses and Phase III vill be 3 vorkshop to discuss evaluation findings
and recommendations and develop a viable action plan based on the evaluation
findings.



FIGURE 1
EVALUATION OVERVIEW

PHASE I. Evaluation Design: June 1982

PHASE II. Data Collection.and-Analysis: Deceamber 1982
to December 1983

PART L. Sine~-Saloum Survey in conjunction with CDC
PART 2. Master Charts Analysis (4357 Centers)

PART 3. Crowth Data Analysis (45 Centers)

PART &. Fleld Work

a. TInitial Design Phase 17 Centers: June 1983

b. Interviews with 45 Center Directors: January
1983

c.. Visits to 16 Centers: May 1983

PHASE III. Workshop <~ 1984



B. Aggroach of Evaluations of Food Supplementation Programs

The impact of intervention prograns on autritional status in populations
vhere there is famine 1is readily deronstrated. In these instances of
epidemic malnutrition resulting in many cases of severs elinically apparent
malnutzition such as morasmus and kvashiorkor, the impact of iaterveation
prograns has often been documented in all age groups with acute dramatic
changes observed in the most crude markers of nutritional status such as
size, grovth cates, levels of physical activity and short-tera cognitive
functioning.

But a differemt kind of : inucrition is seen in most of the world today.
This is an endezic type of malautrition that strikes children in the lover
socio—economic groups of less developed countries a fev months after birth.
The epidemiology of this type of malnutrition has been extensively
documented in Asia, Latin Aderica, and Afzica. Characteristically, the
children are born only slightly smaller than their counterparts in the
higher socio-sconomic groups in their own country. At about six mouths of
age, hovever, there is a rapid fall off in growth, accompanied by nmatked
{ncrease in morbidity and mortality. This decline in health and nutritional
status iz this age group is a result of a complex interaction of factors
that influence £6od intake, absorption, and utilization. The growth
velocity of this cohort of children characteristically remains lov and the
morbidity and mortality rates remain high until the childrea reach the ages
¢ three to five (varying according to local conditions). After this age,
mortality and morbidicy rates among these children decline, and growth
velocities increass. As & .easult of these factors, surviving cohort is
composed of szaller children groving at & normal rate (relative to &
reference pop:lation) but following a parallel but lover growth path than
they vere on following birch.

Given the pattern of changes in autritional status that occurs among
populations with this type of endemic malnutrition, the deterninaticn of the
effectivensss of intervention prograns evaluated on the basis of
participants' growth or size as markers of nutritional status has been
di22icult and controversial. The hazards of interpreting the results of
these studies are becoming well known.

A recent article in the Americam Journal of Clinical Nucrition revieved the
overall impact om growth of 200 {ntervention programs im which food
supplementation vas a major component. then the studies controlled for the
effects of other health interventions such as immunization and the changes
expected in the natural course of disease, and using gcovech as the
determinant of impact, "surprisingly small zesults" vere found. The authors
cautioned that this does not nean thers wvas no impact and indeed they
implore investigators to begin to examine other important functional markers
of anctritional status vhich might be more iaportant than size in evaluating
the health and social development of children. Fer example, children
20llowing normal growth Tates might still shcv cospensatory decreases in
either psychological or physical activity. Investigators are beginning to
document this observation snd some believe that the use of growth or
attained size to judge the impact of fo0od supplementation programs DAY be
nisleading 4in populations with this type of malnuctrition. This 1is
especially true for children vho have reached the age of thres to four years
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and have "normal” growth rates for their size. These children may sctill
have other more important fuactional deficits.

Recent articles in pesr-reviewed journals of autrition sad public health
have criticized the design methodology and intarpretation of many food
supplemantaticn studies. Some of the shortcomings cited include (1) failure
to econtzol for the effects of such confounding factors s&s the natural
changes ia sucritional status that occur vith age, (2) self-selection of the
heslthier childrean {ato the program._and (3) apparent iacreases in the
healch and nutritional status of the program population dus only to
selective removal of participants through high mortality smong the smallest
and unhealthiest childrea.

In sddicion, numerous studies have attribuced auctritional or growth impact
to the food supplementation alone vhen, in fact, other integral coamponents
of the supplementation program could have coantributed to the apparent
impact. Hovever, to date°it has not been possible to separate the effects
of these various program components on nucritional status dimpact. Yor
example, among the primary causes of diminished nutritional status among
children after six months of age are infectious diseases (e.g., measles,
malaris, poeumonis, diarthea) as vell as changes in feeding patterns. Since
food supplementacion programs all include periodic monitoring and grovth
surveillance of children in the prograam, clinical intervention will often
occur smong children who become sick. Thus a clinical component is alvays
present. Given these circumstances, it has been extremely difficulc to
devise ethical means of scudying the outritional impact of individual

program compounents.

The evaluation tesm vas vell avare of the shortcomings and complications of
chese evaluations and acknovledged the critical importance of a valid and
rigorous approach to evaluatiag progras impact. Howvever, they vers also
svate of the isportance of balancing this caution vith the need to obtain
{nformation on vhich to base policy decisiouns.

The use of systematically biased results in quantitative data can be
misleading. Such results may encourage policy-askers to abandon valid

ressions of the effectiveness of a program based on their owm qualicative
results in favor of opposite conclusions. Therefors, the evaluation tess
actempted s cautious approach to data gathering and analysis to obtain a
comprahensive evaluation of the program's strengths and veaknesses that
would be useful in guiding those responsible for the future directions of
the program.

Prior to proposing any evaluation in Senegal the evaluation tesm emphasized
the importance of the folloving: (1) a cricical approach to daca
collection, analysis and incerpretation; (2) aa ecological model; and (3) a
wvide range of criteria to judge impact.

1. A eritical and cautious approach to utilization of data. The team
believed tha: quantitative anslysis should not be atteapted unless
valid and represencative data could be .obcained.

2. The necessity of using a vider biological and ecological approach to
the etiology of malautrition ia order to evaluate the appropriateness
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of the intarventions. This would be accomplished by exanining
imporcant factors other than food intaks alone such as incidence of
disrrheal diseases vhich also influence the nutritional scatus of
children. (See TFigure 2.)

This viev of malnutrition in Senegal contorms to a broad ecological
model vhich esphasizes the natural history and epidemiology of the
disease in ovder to identify wultiple points of {ntervention. JBoth
decreased food intaks and decreasad food sbsorbtion are seen as being
important 4in the etiology of malnutzition. Four main interventiom
strategies arte highlighted, i.e., education, food supplementation,
disease treatment and preventicm, and surveillance.

3. Current methods that exsaine canly size and size change as indicators of
aucritional status among children in the absence of severe clinical
41lness are not very sensitive and thus might not geflect changes that
occur. Therefore, a comprehensive spectrum of indicators of progras
impact and effectiveness should be employed. This is especially true
for populations with videspread endemic early malnutzition vhere the
long term social and psychological deficits produced in these childzen
are as yet unknown.

Consequently, the nutrition tean atteapted to include many criteria to judge
the program's effectiveness. Among those we consideted vere the following
indicators of program impact:

] Change in nuttitional indicators such as size and growth of children;
() Change in health status:

-= Morbidicy

== Mortality

The Evaluaticn team also believed that the folloving process i{ndicators vers
also very important to consider ia evaluating the program's eZfectivensss:

Integration of health and nutrition in program;

Participant selection/targeting asd coverags;

Consistency of attendance;

Effect of educatic-. om all factors vhich influence autritional stacus;
Personnel traising, supervisiom, coordinscion and motivation;
Workload;

Tood delivery, adequate raticn composition and regularicy of delivery;
Cooperation betveen tesponsible agencies;

Community involvement;

Use of surveillance techuiques to wmonitor aad manage nucTitional
status;

Insticution=building;

Ixternal dependency and use of indigenous 2o0d.
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11. QVERVIFU OF PROJECT

This evaluation consisted of three phases: Phase I, the evaluation design;
Phase I, data colle:tion and analysis, Phase III, the wvorkshop.

A, hasel

During Phase I the evaluation team from ISTI arrived in Senegal in Msy, 1982
and visited 17 PPNS faeding centers.- In addition, they held extensive
discussions wvith CRS/Dakar, AID, and MOE representatives from DANAS. A
report of this trip 1s found in the draft document “Zvaluation Proposal,
PPNS/Cathvell Title II in Semegal, May 20, 1982 Dakar.”

Phase Il

During Phase 1I, data vers gathered in Senegal according to specifications
of the design team. These data vas sent back to the Western Consortium for
the Health Professions in San Francisco ' for preparation and preliminary
stalysis. An “‘ntegral part of this phase of the evaluation was to be the
further analysis of this data in Senegal. To this end, the evaluation tess
returned to Sensgal to continue analysis and iacorporate participants’
suggestions as to further uses. We believe that this ccitical and
cooperative approach to the dats ensured its validity and acceptance. Phase
17 also included a f1eld study to address other aspects of the program such
as education, management, supervision, and training issues.

Phase II, the data collection and analysis wus designed in four parts (see
Pigure 3): Part 1 vas a study dons vizh CDC in Sine=Saloum, Part 2 vas an
analysis of the data collscted from all 457 feeding centers, and Part J vas
the analysis of the grovth data of over 6,000 children from 20 randomly
selected centers. A fourth part, the field wvork, consisted of thres
sections, the first of vhich has a visit to !7 centers during the study
design. The second section vwas s series of intervievs with the 43 ceunter
chiefs randomly selected, and wvas carried out vhen the grovth data wvas
collected for Part 3 in January of 1983. A third component of the field
vork vas s seriss of site visits to yield more extensive dats on 16 of the
43 centers to examine specific program components. These 16 centers vere
chosen by the representatives of the working group on the basis of locatien,
size and other selected criteria.

Phase Il

Phase III is to be a workshop for progras leaders to devise & plan for
isplementation of the needed changes. This vorking document includes the
recomendations of the evaluation team asnd an outline of the topics for
discussion at the workshop. It is hoped that this document vill be studied
by all participants prior to the workshop and vill be the basis for the
discussion in the main areas vhere the prograa is to be modified. These
topics reprusent areas in vhich the team feels the program could be
improved. The team has suggested that DANAS, CRS and AID/Dakar meet in the
{nterim to vork out an agenda. The specific goal of the vorkshop is to
discuss this evaluation and produce a detailed and viable actiom plan to
{mplezent recommended progras changes based om the evaluation results.
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Descriptioa of

FIGURE )

EVALUATION OF PPNS/CATHWEL CENTERS

Data Source

Eind of Inforsation
OLtained

Questions Amnswvered*

PART

in Sine-Salouwm of

wvhich 10X are esti-
mated to be in PMIS.

(%=3-6060)

Random sample of all
| | children under five

COS JUSAID/CDC Mealth Status
Survey im October 82, with
information on mothers sad
their children in Sine-
Saloum.

For each child

(1) Weight & height at

of survey.

(2) SEC level of fasmily
(3) PPNS participation
yes or no.

(4) Reason for non-par-
ticipation.

(5) Participation in
other fesding program
(6) Knovledge of mothers
about cauaes of malnu-
tricionm.

(1) Comparison of SEC level of
participants & non-participants
in PPNS,

(2) Reason for non-participatioa
in PPNS.

(3) Comparison of attained size
of participants and non-partici-
pants controlling for age, SEC
level, family size, and educa- i
tion level.

(4) Knowledge of participant sad
non-participant mothers about
salnutricion.

All PPNS /Cattwel
2 centers functioa-

ing from April 1981

to August 1982
(Approx. 400-450)

All rav data available froa
Cathwel /Dakar, comsisting
of aggregate center data
only.

For each month for esch

center

(1) Amount of food dis-

tributed per beneficiary
each month (food disrup-
tion for many centers
vas Feb.-May 1982).

(2) Number of chiliren
in esch veight for age
centile from 60 to 100X
of reference level.

(3) Quantification of

harvests and othsr avail-

able food stocks ia the
area.

(1) Comparison of X childres
under 70X veight/age befors and
sfter food interruptioa.

(2) Seasonal and regiomal vari-
ations as wmessured by different
levels of vsight/age, 1.e.,
under 70X vs. 80X to test sea~-
sitivity of indicators.

(3) Effect of food imtervuption
compared in areas of poor sad
good food reserve.

sPormmlgted during Phase I and later amplifisd and supplemented vith other questioms.



Description of

FIGURE 3

EVALUATION OF PPNS/CATHWEL CENTERS

Data Source

Kind of Information
Obtained

Questions Ansvered®

PART | random sample of
3 43 out of 400

centers for amalysis.

Individual soathly
growth records of
all PPNS partici-
pants since 1979.
(Estimated 8000
children.)

Photocopies of grovwth
registers located ia
PPNS cemters, comsisting
of moanthly weight for
each child.

Yor each child

(2) Welight .each month
since enrollment

(3) Birth date.

(4) Birth order.

(5) Father's occupation
(6) Dates of: last
visit, volumtary

drop out, exclusion,

or death,

(1) Age & veight at eatry
(targeting).

(2) Crowth charscteristics of
drop outs,

(3) Participaats by age
grouping.

(4) Effect of variows factors
such as food and program
auality on growth.

(5) Quality of edecatiom.

PART (A) 17 cemters
&. (B) Survey of
FIELD divectors of
WORK 45 cenmters.

Design tesm visits, 6/82

Intervievs vith 45 ceater
Directors, Jamuary 1983,

randomly chosen for

Part IlI.

(C) Survey of 16 Centers, May, 1983

Information for study
design For esach ceater
(1) Center setting char-
acteristics.

(2) Details of education
program (quality).

(3) Knowledge & experi-
ence of cemter divectors.
(4) Moaths food mot dis-
tributed (this informa-
tion available at
Csthvel/Dakar).

(5) Other food distribu-
tioms.

(1) Which program imputs correlate
vith improved mutritional status
at the ceater level?

(2) Wow cas the program be
strengthed to improve the impact?
(3) Quality of program msnagement,
e.g. suparvision, treining of
staff and coordinstion smong
agencles.

tFormmlated during Phase I and later smplified and supplemented vith other questions.



3. Yactors That Influenced the Evaluation Design

The evaluation team designed the evaluation primarily to meet the needs of and
ia conjunction with, the people who sdminiscer the progras. In designing che
study, the tesm hoped to sccomplish four primary objectives. Pirse,
{nformation vas to be obtained which would illuminsce the epidemiology of
undernucricion in children in Senegal by a systematic examinatisn of 4ics
discribucion snd the associsted factors that aight influence its prevalence.
Second, there would be & study of the_differences between families and childrea
patticipatiag in the program and those not participacing. Third, the
evaluition would include an invescigation of a possible association betwveen
short term interruption of food supplemencaction and the size and groweh of a
population of children participacting in the FINS progras. Because of
msethodological difficulcies encountered in this kind of iavestigaction, ve vere
not expecting to find an assoclation. Nevertheless, this part of the project
vas attempted in 1light of dics potentially significant findings and the
telatively low cost and eZfort 1avolved in collecting and analyzing the data.
Lastly, the evaluation would {nclude an examinaticn of overall progras
components such as the targeting of susceptibles, turnover of program
participants, and education of parents, ete. These components would be
exazined through dectermining the adequacy of the prograa design {in orzder to
determine vhecher the objectives of the prograa were being mat.

There vere many factors that contribuced to the manner ia which this evaluation
procesded. There vere unique circumstances in Sensgal vhich the evaluscion
design tesa found could be used to the mutual benefit of the evaluation and all
{avolved groups. The firstc of these circumstances vas the availabilicy of
various types of growth data. In Sensgal, the mouthly veights of all children
seen in each center aud their birthdates, are registered in accordsacs vith
guidelines issued by the MOE. In addition, CRS/Dakar receives monthly reports
on the size of che children in each center, and the smount of food distributed
per child. This is a part of C3S/Dakar's routine surveillance and monitoring
systea.

Secondly, there vas an accidental distuption of the food supply to many of the
feeding centers in early 1982. The evaluation design tesm hoped that this
rupcure, along with available growvth data, aight provide a demonscration of the
{mpact of the food supplementation component of the prograsm.

Third, the evaluation team discovered that & cooparative study vas being
planned by CDC and BMR (Senegal Buresu of the Census) which would consist of a
survey of a random sample of all aothers in Sine-Saloum and include the
seasuremsnts and veights of all their children under six years of ags. The
avaluation tesm vas able o suggest some aéditional questions for the survey to
differencista participsnt and non-participant families while controllisg fov
access to faeding centers. They were further sble to suggest quastions vhich
vould assess the sochers' knowledge of factors vhich might be related to their
children's nutritionsl status. This survey vould provide s description of the
aucritional status of all the children in the tegion using the anthropometric
seasures of veight/age, height/age, wveight/height ara circunference for age,
and arm circumference for height.
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Fourth, the evaluation team identified a computer at the Ministry of Finance in
Senegal, which, with the addition of some technical aid, could be utilized to
allov all groups to participate in the in-country analysis of collected data.

Becauss, at that time (May 1982), the computer facility in Senegal did not have
statistical programs available, it vas decided that the data would be collected
asccording to the evaluation tesa's specifications, and then sent to the Western
Consortium in San Prancisco for key punching, editing and initial analysis at
the University of California at Berkalsy. With the help of ORANA, an African
multi-national nutritional organization in Senegal vhich sometinmes provides
other technical assistance to DANAS, further processing and analysis could be
done in Senegal. This would also furnish the Senegalese with their own data
base to utilize in later planning and studies.

Lastly, this joint approach would ensuze that the evaluation would be oriented
to providing a secure base for fucture planzing. Given the fact that all
participants would engage in a dialogue about the important issues throughout
the evaluation, it vas the hope of the evaluacion team that this process would
ultimately facilitate the implezmentation of any important changes in the
progzen recommended as a result of their findings.

The final phase of the evaluatica (Phase III) is to consist of a vorkshop in
Senegal to teview all findings, assess thelr izplications for change, and
discuss together the mutual impact of any recommended changes. The goal of the
workshop would be to formulate a detailed viable action plan for implementing
those changes before issuing a final report:.
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111. DEVELOPMINT OF PHASE II

A. Data Collection in Senegal and Preliminary Analysis in the United
Scacs, December 1982 - Aoril 19 3

e ————————————————

The collection of data and preliminary analysis took place from December 1982
uncil April 1933. The data vere collected from three sources.

The survey in Sine-Saloua province,.vhich provided the data for Part I, vas
adainistered in November 1982. The survey utilized a randon sasple of all
the children ocutside of the large cities. A questiounaire vas served to the
mothers and the children vers measured. These data vere kay punched in
Sensgal and then sent to CDC, Atlanta. A quick preliminary editing vas doue
1a April 1983 to provide a vorking dacabase for further use in Senegal.
After the meetings held {n Senegal in May, 1983, furcher anslysis wvas
suggested and final work on this daca base vas accomplished in January, 1984,
{n San Francisco. The clinical exaazination of a sub-sample of childres in
Sine-Salounm vas pecrformed by DANAS vho analyzed the results in Senegsl.

Data collection for Part 2, an examiastion of the master charts at CRS/Dakar,
began in February, 1983. These daca tevealed the percencages and uumbers of
childzez in different categories of autricional stactus for each of 400
feeding centers for the past 24 sonchs. Information on food distributicn vas
{ncluded to characterize esch center. After baing photocopied in Senegal,
the master charts vere sent to San Francisco for kay punching. The master
charts for the region of Thies did not arrive in time and were not included.

Daca for Part 3} vhere taken fzom the registers of a random sample of 43
operating PENS ceaters. These registers included the veights on each child
each month over the previous three yesrs. A tesa in Senegal visited each
center, obtained the groveh ragister and asked the chief of the Center a set
of quastions. The registers and the questionnaires vere then photocopied and
sent to San Francisco.

Although not envisioned in the original design, the tesm, on their own
inictative, devised another questionnaire to be used during their visits to
chese centers. The purpose of this effort, led by DANAS, vas, partially, to
generate support for the evaluation from the center directors by giving them
an opportunity to present their vievs regarding the program and to assess
constraints and solutions from the field. As a result of this wvork, DANAS
drafted & separate report based on the visits to all 45 centers, vhich vas
edited fcr this working document. This DANAS tesm aslso evalusted the grovth
tegisters they collected.

all usable growth dats received in San Francisco vas key punched, verified,
and cleaned. The initial analysis was dome in accordance vich the evaluation
design protocol. These preliainary examinations served to establish the
validicy of che data by seeing if expected results vere found (i.e., the
gzovth daca vere inspected for geasonal, as vell as age and sex specific
differences). In addicion to cleaning the dats and examiniag its validicy,
iaicial attempts vere made to evaluate program {mpact on nutritional status
as defined {n the protocol.
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In January of 1983, the evaluation tesm arranged for the BMDP statistical
package to be seat through ORANA to the Ministry of Finance of Senegal. The
provision of these BMDP programs vas an important facet of the transfer of
technology 4inherent in this evaluation since there wvere no comparable
statistical programs available in Senegal at this time. These BEMDP programs
vere prepared by ORANA for use in the in-country evaluation scheduled for May
1983. At that time, the data which had peen processed and put on computer
tapes would be further analyzed by all the evaluation participants.

B. TField Work and Analysis in Senegal, May 1983

Prior to their trip to Senegal the evaluation tean presen:e§ thelr
preliminary results to AID/Vashington for comments and guidance., After
arriving in Senegal the evaluation team presented selected preliminary
zesults to all representatives from AID/Senegal, DANAS and CRS. During this
meeting the seslected results vere discussed and critiqued in det3il by the
entire group. Subsequently, the preliminary results vere discussed in small
vorking groups so that all participants had the opportunity to exazine the
data in detail and to discuss the findings more intimately with menmbers of
the evaluation tean.

This process was valuable in eliciting ideas for the direction of further
data analysis since these groups vere able to pose questions reflecting their
ovn needs snd concerns. Most importantly, representatives from AID/Dakar,
CRS, and DANAS all contributed to the continuing analysis of the dats. This
approach fostered a common understanding.

The in-councry data analysis wvas accomplished using the data files for
Parts l=3, which had been brought to Senegal on magnetic tapes by the
evaluation team. All data files were turned over to DANAS and a represen—
tative from ORANA performed all necessary statistical analyses using the BMDP
statistical prograns.

As a result of the on-going data analysis in Senegal, many statistical
-esults vere refined and nev important findings were obtained. Hovever,
becsuse of tims constraints and occasional unavailebility of the Ministry of
Tinance computer system, certain dimportant analyses could not be accom~
plished. A comprehensive list of further analyses of data from Parts 1-3 to
be performed in the U.S. was compiled by the evaluation tean with the
assistance of the representatives of AID/Dakar, DANAS and CRS.

In addition to the analysis of the data for Parts l-2, on additiocnal £ield
study was mownted to include 16 centers. Questionnaires vets developed in
Dakar by representatives of CRS, DANAS, and AID. Ivo field teams vere sent
out to visit centurs in the Northern and Southern parts of Senegal. As a
result of efforts to include representatives from all agencies on both teams,
the trips fostered s great deal of fruicful collaboration and laid the
foundation for positive future interactioms.

During these £ield trips, questionnaires wvere sdministered to the center
chiefs, the heads of the committees of mothers, and selected other sothers.
A separate questionnaire vwas administered to all regional medical offices by
DANAS. Some of tha quzstions were constructed to obtain additional



III.C.

{aformation ocn issues raised by the results of cthe data. Ocher questions
vere included to meet the needs of CRS, DANAS or AID.

Following the field work and the data analysis, a series of meetings vere
held in Senegal to consolidate the findings and to integrate the results of
the field work vwith the data analysis. A preliminary document vas prepared.
From these discussions, the evaluation tesa completed a summary of program
effectiveness on which they based their recommendations to improve prograam
effectiveness.

C. PFurther Analysis in United States, November - January 1984

Polloving the daca collection and analysis phase in Senegal in May, 1983,
DANAS, CRS, AID.Washington, and AID/Dakar presented liscs of further
requirements from the data. The furcther analysis included the additiocn of
the master charts from centers vwhich had been previously excluded. These
vere centers vwhose dat} on nutritional status for participants vas
acceptable, but for which there was no food data, and had, therefore, ot
been used in the inicial sctages of the analyses. These ceanters' data vere
nov included in che surveillance analyses for Part 2. The snalyses for Part
2 werse repeatad using dats which had been clesned ia accordance with
procedures suggested by CRS. All of the data for Part 1 wvere reanalyzed
becsuse the initial reports vere incoaplete. Finally, in addition to further
editing and analysis of Part 2 data, the grovth dats for Part 3 ia those
centers for Sine-Saloum vers compared to the growth data. svailable from
non-participants in PPNS villages which had been collected at the same time
for Part 1.

This further analysis vas sccomplished by Western Consortium for the Health
Professions ia San Francisco. The data vas then organized into the present
vorking document.

-l‘-



IV. RESULTS OF PROJECT
A. Partl
1. Mathods
a. Sample and Procedures

Trom November through December 1982,—a survey wvas conducted of a random
ssuple of mothers and their children less thas six years old in the non-urban
sreas of the Region of Sine-Saloum. This household survey vas requested by
USAID/Senegal to provide baseline data on fsmily planaing, maternal-child
health and mutrition in the area served by the Rural Primary Health project
of the Sine-Saloum. Questions regarding participation im PINS/CRS feeding
prograns vers suggested by the Title II evaluation tesm for inclusiocn in the
survey instrument.

The survey vas performed by the National Census Office of Senegal, Buresu
Kational de Recensement (BNR) with technical assistance from the Progran
Ivalustion Branch, Division of Reproductive Health, Center for Health
Promotion and Education of the Center for Dissase Comtrol (CDC), Atlanta. A
clinical evalustion of a subsample of children in the regions of Kaolack and
Kaffrine vas performed by DANAS. The folloving descriptions of the methods
used in the survey has been abstracted from CDC memos and the DANAS aission
Teport.

The sample universe vas all ever-married vomen betvween 13 and 44 years of
age, and all unmarried vomen vho had ever had a live birth. These vomen were
randonly selected exclusively from areas not served by hospitals or large
health centers. Specifically excluded from the sampling frame vere cepital
cities of departments and larger tovns. These areas comprised a population
of aspproximately 200,000, and constitute from 13 tuv 20 percent of the
population of the Sine-Saloum Region.

In the first stage of sampling, 80 ceasus tracts (out of 957 in all of
Sine-Salous) were randomly selected with a probabilicy of selection
proportionate to the size of the census tract population reported in the 1976
census. .

In each census tract the field tesa supervisor numbered the village
concessions (compounds) according to detalled maps. Clusters of ten
consacutive concessions vere chosen for iaterviev Zzom the list with cthe
starting point corresponding to a preselected random guabar. Whea the random
aumber fell within ten concessions of the last one for that village, the team
would proceed to the next village listed for that cemsus district and
continue with the first concession uatil ten concessions had been sampled ium
the districe.

In some of the 80 census tracts, the ten concessions vere taken from more
than one village. Information vas obtained to characterize 126 villeges in
the 80 sampled census tracts.

It vas predicted that there would be three mothers available for iaterviev in
sach concession. The mothers wvere questioned by female intervievers
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IV.A. 1.

utilizing an instrument that had been field tested in April 1982, The
additional questions suggested by the Title II evaluation team were later
tested separately before being {included in che final insctrumenc.

While che mochers vers being questioned, all of their children less than six
years old vere veighed and measured. A INR vorker vas trained to use CDC
Nutricion Division methods and instruments to obtain the childrens' heights,
vaights, and arm circumferences.

In the departments of Kaolack and Kaffrine, s second survey team from DANAS
folloved the maia tesm three days later. The DANAS tean perforaed clinical
examinaticns on all the children and asked additional questions qf their
acthers.

Information from the sample collected by CDC and BNR was coded and keypunched
in Senegal aud then sent to CDC Atlanca for editing and preliminary analysis.
The initial data editing and cleaning and the selection of pertineat
varisbles for the Title II evaluation were begun the veek of April 18 1n
Atlanta so that these data could be brought to Senegal with the Phase II
evaluation team on May 3. The inicial cleaning of the data and the analytic
results were regarded as preliminary. Following the teams rveturn, the data
vers re-edited and additional analyses were performed at Uaiversity of
California, Berkeley computer facilitles.

b. Information Obtained
(1) Village

Information was obtained to characterize each village included in the survey.
.3 {nformation included daca on water sources and distance to schools, mar~
s, cooperatives, health posts and PPNS/CRS feeding centers.

(2) Characteristics of Mother and Family

Soclo=economic levels of the mothers were primarily defined using & method
developed by the BNR. This method, which has been used in many other
Setegalase surveys, utilizes information om the saterials used 4in house
construction to characterize degree of wmodernity (modern, seai-sodern,
tradicionsl and semi-traditional). See Pigure &.

Other indicators of socio-economic status vhich vers obtained included educa-
tion, husbands occupations, ethaicicy, religion and marital status.

Extensive informstion vas obtained on reproductive history, fauily
composition, attendance at . pre- and post- nstal clinics, breast feeding
practices and veaning history of youngest child for each sother. Iaformation
vas also obtained on each mother's attendance at PPNS/CRS fesding centers,
and vhether or not she had received food from othar distribution programs
during the previous year.
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FICURE 4

CLASSIFICATION OF HOUSES IN SURVEY BY
ROOF AND WALL MATERIAL

Brick
Cement Tile Strav
Wall Material Concrete —p Y1 Thatch _Other
Srick Modern Modern Seni- Seni-
Plaster Traditional Traditional
Cemant
Brick Seni- Seni~ Semi-
Plaster Modern Traditional Traditional
Cemant
Mud Seni- Traditional Traditional
Traditional
Strav Seni- Tradicional Traditional
Thatch Tradicional
Metal Seni- Seni- Semi-
Modern Traditional Traditional
Other Seni~- Traditional Other
Tradicionsal
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The tutritional status of each child vas determined anthropometrically usisg
che child's height, veight, arm circumference, and age.

This {nformation vas processed using computer programs developed by CDC to
obtain percent of median, percentile and sumber of standard deviations from
gormal (Z-Score) for each child using the NCHS-WHO standards for weight per
age, height per age aand weight for height. Percent of median, percentile
snd Z-Score for arm circumference for height and arm circumference for age
vere 8lso obtained using standards currsacly being developed by CDC.

Information regarding mothers' knowledge of conditions vhich influence a
child's health and autrition status vas also obtained. The criteria used ia
chis assessment included mothers' preferred machod of treating diarthea and
vhether or not prophylaxis sgaiast malaria vas used during "hivernage.”

(3) Characteriscics of Child

Information was obtained on the current or past participation status ia a
PPNS/CRS feeding program for each child under six years of age. Length of
participation in the program vas also obtained for both present and past
participancs. When possidle, this inforaation was confirzed using the
child's health card. Each child's birthdate vas also obtained.

Inforaation vas a&lso obtained om each child for factors vhich aighe
{nfluence health and nutritisnal status. It vas determined if the child had
had diarrhes in the two veeks prior to the survey and, if so, vhat trestmeat
had been used. Informacion was also obcained on the use of malaria
prophylaxis by asking if the child had beea given chloroquine either with or
without a fever during the last "hivernage.” Immunization status wvas
determined for each child for poliu/DPT, BCG, and mesasles. Detailed
{nformation on other preseating sysptoms of children vho died vas obtaianed
and snalyzed to ascertain cause of death.

c. Analysis of Participancs and Non-Parcicipants

The analysis of participants and non-participants in the PPNS/CRS program
controlled for the presence or sbsence of a feeding center in a village snd
distance to the nearest center. Using informacion from the village dossier,
the villages vere separated sccording to presence or abseance of Mg
centers. [Ixamination of participant and non-participaant differences vas
perforusd separately for those villages in vhich had or did not have a
PPNS/CRS feeding center. In addition to the son-participants vho did aot
know sbout the program vere analyzed separately from those vho knev about
the program and chose oot to participate.

Those villages without feeding ceaters were further scratified according to
discance (less than 3 km, betveen § km and 13 km, and greacer than 1S km) to
the nearest village vith a PPNS/CRS feeding center. There vers very fev
prograa participants liviag in villages located more thean 5 i from a PNS
center.
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2. QResults, Part ]

8. Charactaristics of Participants Non=-Particivants and

illiages

Table 1, page A-l, shows that of the 1,662 mothers intervieved there wvere
304 wvho lived in villages vith s PPNS center. 0f these 304 mothers, 181
(39.5 percent) currently or previously had s child enrolled in the PPNS
feeding program. Omly 165 (12.1 percent) of the 1,358 mothers intervieved
from non~-PPNS villages had ever had a child enrolled in the program . There
vere 26 mothers (8.6 percent) in PPNS villages vho had no knowledge of the
program, vhereas 414 mothers (30.5 percent) in non-PPNS villages reported mo
knovledge of the program. All comparativa snalyses of participants and nom-
participants vere conducted separately for villages vhere thers vas &
feeding center and those in vhich there vas not.

All mothers whe had never eanrolled any of their children in & PPNS feeding
progzas and vho had heard of the progria wvere asked their reasons for never
having participated. Table 2, page A-2, presents the results. Thirty=five
(36.12) of these mothers had children who vere not eligidble Zov the program.
Results are preseuted separately for the 62 mothers of children vho vers
eligible but who were nmot participatinmg. The most frequently cited reason
for non-participation in this group vas that center enrollment was closed
(18 mothers, 29.0 percent). 1If zhe non-participants who vanted to enroll
but did mot knov hev are added to this group, then 25 (38.7 percent) of the
eligible non-participant wmothers wvaat to enroll their childrea but are
unable to do so.

All results vhich are presented here are based on all non-participants in
PPNS villages. It should be noted that the inclusion of ineligible mothers
smong non-participants does not comtridbute to an analysis of participant sad
non-participant differences. However, eleven of these mothers were only
temporarily ineligible for the reasons of child too young (3) and child
traveling and net in village (8). It is unlikaly chat the remaining
ineligidble non-participents wvare sufficiently characteristically differeat
from the eligible non-participants to affect substantially the comparisons
of participants and non-participants.

The non-participant mothers in PPNS villages vepocted that they had received
other fres food during the previous year (9.4 percent) somevhat but not
significantly more frequently than the non-parzicipant mothers fros aon=-Pis
villages (5.4 percent) (Table 3, pags A-3). The pezcentage of wmothers
receiving fres food vas generally lov. The main sculce of this free food
vas the goveramment of Sensgal.

Table &, page A=é, provides information cn the ethanicity of fanilies in PPXS
snd non-PPNS villsges in relation to participation status. These figures
suggest that alchough there do not asppesr to be large differences betveen
participant and non-participaat mothers in PINS villsges, there are large
differences {n ethaic composition of PMS and non-PPNS villages. ‘The
petcentages of Wolof mothers ia FPNS snd non=-PPNS villages are 38.8 and 53.2
respectively (p < 0.001).
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This observation may be associated with religious differences betveen PINS
and non-PPNS villages as indicated ia Table S, page A=3. All but 14 of the
1,358 sothers {in non-PPNS villages stated that their religion wvas Muslim
(99.0 percent), vhile the percentage of Muslims in PINS villages vas 0835.2
percent (p < 0.001).

‘e data in Table 6, page A-6, indicate differences in socio-economic status
(SEZS) betveen participants and non-participants ia PINS villages and detween
PPNS and non-PPNS villages. Over one-half of the participanc mothers in
PPNS villages (55.0 percent) lived in traditional or semi-tradicisnal houses
vhile only 39.4 percent of the non-participant mothers lived 1n such houses.
The comparision of particijants and asou-participants did not achieve
staciscical significance (X3; = 6.05, p < 0.15), buct there vas & trend for
sore participants to live in semi-traditional houses than non-participants,
sad for more mon-participants than expected to live in modern houses. These
trends vere observed in the contribucions to the chi-squaze test statiscic.
These data suggest significant differences becween PINS and non-PINS
villages for this indicator. Approxizately three-quarters of the wpothers
from 0on-PPNS willages live ia traditional or semi-traditional houses
vhereas one-half of the mothers in PPNS villages lived in these cypes of
houses. Differences betveen PPNS and non=PPNS villages vere compared using
a 2 X & conciagency table. These villages vere fouand to be very different
(X3, ® 74.67, p < 0.001) aad the major contributions to the Chi-square
statistic vere from the higher numbers of modera and seai-sodera houses in
PINS villages than expected.

Table 7, page A-7, presents the marital status of all mothers in PPNS and
non-PPYS villages. Yearly all mocthers wers sarried at the time of ilaterview
(96.3 percent).

All sothers vecs asked if they had actended a Ftench school. Since this
criceria i{s related to SES, it can be said that the results ars coasistent
vith those for house type im that non-participant sochers in FINS villages
vere somevhat but not significancly more likely thas participant mothers to
have actended French school (X3, = 1.46, p > 0.10). These results further
confira apparent differences !.L tche SIS profiles of PFNS and non-PIMS
villages. The percentage of mothers ian PFNS villages wvho had actended
Preach schools (1é.3 percent) vas more than four times as great as for
sochers of non-PPNS villages (2.8 percent) (Table 8, page A-8). This highly
significant (X3, = 72.19, p << 0,001) result say be due ia part to the
rteligious du!c:‘oncn cited ia Tabla S.

Table 9, page A-9, provides the results for the mothers’ ability co read
Franch. Although the differences becveen particijyant and aom-participant
sochers {n PPNS villages are not as scriking as is the previous table,
sigoificant differences betveen sothers in IFNS and non-PPNS villagas are
agais observed (X‘1 ® 41,19, p << 0,001).

The results pertaining to husbands’' education are displayed ia Table 10,
page A-10. There are no striking differeuces betveen husbands of
particizant and husbands of non-participant sothers iam PINS villages, bue
the small differences in the "never attanded” category are consistent vith
the socio-economic findings. Ia addition, the husbands of wmothers from
non-PPNS villages vere much less likely to have attended say school (91.6
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percent) compared to the husbands of wmothers in 2?PNS villages (76.5
percent). This difference in PPNS and non-PPNS villages is also highly
statistically significant (x’1 » 55.75, p << 0.001).

Fusband's primcipal occupation is also not strikingly differemt for
participant and non-participant mothers ia PPNS villages, but the results
prasented in Table 11, page A=11, are consistent vith observed significant
differences betveen families from PFNS and non-PPNS villagea. Rusband'e
occupation vas -teported as cultivateur by 66.0 percent of the mothers in
PPNS villages and by 83.8 percent of the mothers fron non=PPNS villages
(X2, = 48.59, p << 0.001). In addition, the percentage of husbands listed
as leuluunun 4n the PPNS villages is slightly higher for husbards of
participant wmothers (68.6 percent) than for husbands of non-participant
sothers (56.1 perceat).

b, Information on Mothers Pregnancy History

There are Do notevorthy differences either betyeen the age distributions of
sothers in PPNS and non-PPNS villages or betveen participant and
non-participant mothers ia PPNS villages, Table 12, page A-12. These
similar age distridutions are not consistent wich the results provided in
Table 13, page A-13. Only 18.8 perceat of the participant mothers in PPNS
villages reported having had fever than three live birchs wvhile 42.3 percent
of the non-participant mothers reported only ome ur two live births (X3, =
15,48, p < 0.001). Participant =mothers reported an average of 4.96 1live
births compared to 3.63 for non-participant mothers.

The participant mothers reported a total of 206 deaths among their 883 live
born children and the non-participant mothers reported 74 deaths among their
287 live-bora children. The numbers of children vho had died are presented
in Za%le 14, page A-14, for all mothers by particlpation status and on the
basis of vhether or not they lived in a PPNS village. (Mortality results
are examined in mors detail later in this section.)

The age distributions of the mothers' youngest child are provided in Tadble
1S, page A-15. The importaat feature of cthese Tesults 4is that the
non-participant mothers in PPNS villages had somsvhat more children uander !
year of age. In accordance vith progrss pelicy, children are not allowed to
enter & PPNS feediog center until they are 6 months old. Therefors, nav
mothers with children under this asge vould not have been eligidle to be
classified as participant mothers at the time of the survey. This
observation may explain the small diffevence in the age discridutions of
youngest childrem of participant and noa-participant mothers. It can be
seen that after tvo years of age, the percentages are similar.

Slightly over one-half of both participant and non-participant mothers ia
PPMNS villages reported having attended s cliaic or health center for a
prenstal visit during their last pregnancy. Only slight differsnces are
observed batveen PFES participants and non-participants. These results are
prasented ia Table 16, page A=16.

At the time of the survey only sbout one-quarter of the mothers in noa-rPNg

villages and approximately 40 percent of sothers from PPNS villages had made
post-natal visits during their last pregnancy (!" - 19.%0, p << 0.001,
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Table 17, pagé A-17). For both PPNS and non-PPNS villages, the participant
sothers vere more likely to have come to the clinic or health ceater for a
post-natal visit for their last pregnancy than vere non-participanc mothers
(p = 0.10 and p < 0.003, tespectively). It should be noted that the
petcesntages of wmothers vho reported having had post-natal visics for their
last pregnancy wvere, in all cases, ssaller than the comparable percentages
for pre-natal visits — regardless of type of village or participant status.
Hovever, the percentage of decrease for post-oatal visits vas less for those
vbo belonged to the PPNS feeding program. While this may rteflect
participation in a PPNS center, it aay also be acteridbutable to the fact that
the mon-participant mothers have zore children under 6 mounchs of age and
cherefore had less time than the participant mothers tc bring their children
in for post-natal visits.

The frequency and percentage distridbutions for the age at vhich the youangest
child was veaned are presented in Table 18, page A-18. There aze a0
significant differences in these results suggesting that the participant
mothers {n PPNS villages had vesned their last veaned child earlier or later
than non-participant wothers (!‘1 = 0.55, p > 0.10).

Table 19, page A-19, provides frequency and percentage distriducions for the
age at vhich youngest children were first fed solid food. Approximately
tvo-thirds of the mochers {n all groups reported having given these children
solid food prior to six months of age.

c. Immunization and Educaticun Imvact

Because diarrheal disesses are known to have a large iafluence ou
sutricional scatus of the younger children of less devilcped countries, all
aothers vere asked L{¢ cheir youngest child had had diaithes in the previous
tvo veeks. Rasponse results for this question are presented in Table 20,
page A=20. The striking finding indicated for these figures is that alzost
one-half of the mothers reported that their youugest child had had diarzhea
during the two vesks prior to the survey, and it should be noted chat this
suzvey did oot take place during che months of highest diarthea {ncidencs.
The dlarrhea rates for participant and non-participant children vere ot
significancly different (x’l = 0.43, p >> 0.001).

All sothers vhose youngest child had diarrhes in the 2 weeks prior €o the
survey vere asked hov the child had been trested. Table 21, page A-1l,
provides the frequency and pezcentage distributions for the respouses tO
this question. Thers are soma important and scriking fiadings in the
responses to this particular question. From the initial field study of 17
center directors, it is kmown that pain de singe is recommended as &
treataent for diarrhes, and these results indicate that this mode of
treatent is used more frequeacly by participant mothers chan by
non-parcicipant msothers. Non-participant mothers vere generally much wors
likely co have used no treatment at all as compared to participant sothers.
Perhaps one of the most important findings of this part of this study (s the
overall high percentage of aothers (31.3 percent) vho used aadication in the
czeatment of diarrhea among their youngest child vheteas oral rehydratiom
vas used {a only 1.3 petcent.
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All of these mothers vere asked if nivaquine (chloroquine) wvas used either
prophylactically, or as treatment for malaria with their youngest child
during the previous winter wmonths. Overall, nearly 80 percent of the
mothers reported that their youngest child had had a f{ever some time during
the previous vinter. The results of Table 22, page A-22, indicate a trend
that relatively more participant oothers living in PPNS villages used
nivaquine vhen their youngest child had a fever than did non-participant
pothers in these villages (X3, = 3.56, p < 0.10). Also, smong the mothers
in PPNS villages who reported” their youngest child not having had a fever
episcde the previous winter, patticipant mothers vere somevhat more likely
to have administered preventive nivaquine to the child than were
nonparcicipant =others. Hovever, this <rTesult wvas not statistically
significant (X‘l - 2.45, p > 0.10).

The nuxzber cf DPT/Polic immunizatiors for the youngest child are presented
in Table 23. There are no significant differences in the percentages of
partizipant and non-participant children in PPNS villages dimmunized for
DPT/polic (X3, = 1.07, p >> 0.10), but a higher percentage (10.1) of
childzen in PPRS villages than non=-PPNS villages (4.2) vere immunized (X3, =
14.97, p < 0.001)., Overall, the percentages of children completing series
of DPT/polio imaunizations vers very low.

Table 24, page A-24, indicates 3CG vaccination status for the youngest
children of the four groups of uncthers. Fewer than one in ten of the
youngest children of all sothers had received a 3CG vaccination. BCG
vaccination tates were slightly but not significantly higher (x3, = 0.67,
p >> 0.10), hovever, for youngest children of participant ao:h}n. The
percentage of youngest childrzen with B3CC vaccinations in PPNS villages
(11.6) percent) vas significantly (32, « 10.31, p < 0.005) higher than among
youngest children ia non-PPNS villa;oi (6.0 pezcent).

Participant mothers in PPNS villages vere nearly significantly (x3, = 3,20,
p < 0.10) more likely to have had their voungest children vaccinatoh against
neasles than vere non-participent mothers. Thess results are presented in
Table 25, page A-25. The vaccination rate for this disease (25.3 percent)
vas also significantly higher (33, = 5.75, p < 0.03) in children in PPKS
villages than among children in no&-?!Ns villages (18.8 percent).

Tables 1-25, referred to above, describe results based on mothers and their
youngest childrea. Subsequent to Tables, 26-32, provide selected results
%07 all of the children of the mothers intervieved (includiag the youngest
child). These tables provide results vhich ate consistent wizh those based
om che youngest child. The ctables defline categories of children
participating (presently or previously), those non-participacting snd those
vith no knowledge of the progras in non=PPNS villages within l-4 kilometers
aad those villages vwithin 35-30 kilometers of & PPNS center. These selected
tables give results for age, incidence rates of diarrhea during the previous
tvo veeks, treatment of diarrhea, malaris treatment, nuaber of DPT/Pollo
vaccinations, BCC vaccination status, and “essles vaccination status for all
childzen. The results are consistent with the results presented above based
on the youngest child.
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d. Pravalence of Diarrhea

The total frequency (sasple size) and veighted percentage of children having
dizrrhea at sometims during the two veeks prior to the survey interviev are
presented in Table 33, page A=33, by age, for selected participetion scatus
categories. It should be recognized that sample sizes for some cells of
chis cable are small, i.e., fever than 20 children, and therefore of
questionable incterpretabilicy. Nonetheless, it can be observed in these
results that chere are no obvious consistent differences or trends smoug
participant categories across age strata. However, for all participation
categories in chis table, the diarthea preavalence rates are telatively high
samong children under two years of age, and these races generally decline
wich age.

A closac examination of the relation betveen diarthea pravalence and age
indicates that prevalence is relatively lov smong very young children, {.s.,
less than 3 months, reaches a maximum among children 6-8 wmouths old,
slighely 4n excess of 60 percent, and declines very gradually uacil
approximately tvo years of age vhen decline in {ncidence vith age is moTe
dramatic. These findings are displayed in Table 34, page A-34, for children
{n PPNS and non-PPNS villages and for all childrenm. Taking consideration of
sample sizes, there are no noteworthy differences in diarrhea prevalence
becveen children in PPNS and non-2?PNS villages. However, the gemeral
pattern of diarthes prevalence vith age is seen ‘n both PPNS and non-PPNS
village children. These data suggest that the most vuloerable ages are 6-12
acnths, but cthe most striking feature must be that more than one-half of the
children (over $5.1 percent) in each of the age groups in the range of 3-23
acnchs had diarthes in the tuwo veeks prior to interviev.

The pravalence of diarthes among children does not appear €o be related to
the type of house in vhich they live. Hovever, it can be observed in the
findings presenced in Table 35, page A-33, chat children living {n
cradicicnal houses have somevhat lover diarrhea prevalence rvates for the
firsc three years of life. Tor four and five year old children, there are
{ncreasingly higher recent diarrhea prevalence rates i{n concert vith an
increasingly more traditional house type.

Although the patterns of diarthea prevalence by ags are simtlar for sale and
female children, there exist rematkable differences betveen the tvo sexes.
The sazple sizes and veighted diarthea prevalence rates by age are provided
for the two sexes ia Table 36, page A-36. Male children had consiscently
higher diarrthea prevalence rates than female children for all ten age
groups. These differences vere mostC pronounced for 6-8, 9-11, and 12-18
sonchs of age. There wvere only very small differences in diarrhea
prevalence rates betveen the tvo sexes for children uader three months of
age or in the age groups over 13 monchs.

.. An:hrogonc::tcallz Decermined Nucritional Scatus

Suzmary stacistics are presented in Table 37, page A=37, for the percentage
of aslnourished children by age and sex for the five anthropometric measures
of autricional scacus, i.e., veight for age, veight for height, height for
age, ara circumference for age, and am circumference for height. These
scaciscics consist of the sample sizes and observed percencages of
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msalnourished children. (Children less than 70 percent of reference for
veight for sge are defined as saloourished in this reporz. The espirical
definicions of malautrition for the other four anthropometric measures are
discussed later in this text and in Appendix C of this veport.)

All of these anthropomstric measures are interrelated to some degrees (see
Appendix C for a more rigorous trestment of this topic), and thereforse, it
is net surprising that the resulis cf Table 37 are so similar for the five
measures. The pattern of prevalence of maloutTition wvhich emarges from
these results is similar for both saxes, Furthermore, this pattera can be
obssrved for all of the anthropometric 2easures. The general pattern is for
malnutrition rates inm these children to be lov (generally 0-5 percent) for
the first six months of age, to increase rather sharply at approximately 6-8
months of age (to 5=-20 percent) and to Temaln elevated (15-25 percent) until
approximately three years of age when the rates decreass (to approximately
4~8 percent).

All of the anthropometric measures except height for age present this
pattern. The prevalence of calnutrition as determined by height for age
remains low (0=5 percent) until 18 months of age vhen it increasss to
approximately 20 percent for both sexes. The prevalence of malnutrition
defined for chis measure remains higher than those of the other measures at
higher ages, i.s., ovar 3 years. This is probably because grovth slovs
betveen | and 2 years of age. Whem growth velocity returns to normal at
sbout 3 vears of age, the child is nov in a lover grovth channel and remains
smaller in height/age relative to reference level (i.s., stunted) even
though growth velocity may be normal.

One of the asjor areas of inquiry of this study involves the evaluation of
anthropometrically ameasured aucritional status betveen participants and
non-participants. Ir Table 38A, page A=38, the categories of participation
are again stratified by distance to & PPNS. This table displays sample
sizes and veighted percentages belov 70 perceat of reference for veight for
age. These data do not provide evidence of striking or consistent
differences betveen participants and non-participants. The overall
di’ference in percentages of malnourished childrea betveen participants and
non-participants is very small. The most notevorthy and consistent finding
4n the results of Table 38A is chat relatively fever participants and
non-participants {n PPNS villages are malnourished cospared to thair
councerparts iu non=PPNS villages. Additionally, this observacion holds
wvithin nearly all age strata. The resulcs of Table 38A are generally
consistent vith those of Table 16D, page A-19 for weight for height percent
of referencs.

The differences betveen participants and non-participants in PPNS villages
vere statistically ctested vhile controlling for age employing the
Mantel-Haenszel test for the data presented in Table 39, page A=40. The
conclusion vhich vas dravn based on the application of the test to these
data is that lack of participation does not appear to be associsted vith
saloutrition as defined by veight for age percent of reference category.
This result 4s not surprising given that the small socio-sconomic
differences betveen the tvo groups and not controlling for length of time in
program of participants is not considered.
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£. Nucritional Scatus and Prevalence of Diarthea

For cthe purpose of this analysis of Part 1 data, malnutrition wvas
empirically defined for the remaining four anchropometric measures based on
the observed cumulacive distribucion of weight for age for all children.
This vas accomplished by determining corresponding points of the cumulative
distributions of percent of reference for each of the four anthropometric
geasures vhich corrasponded to the cumulative percentage for less than 70
percent of reference for veight for age. These percent of wmadian
definicions are provided in Table 40, page A-4l. This table presents the
prevalence rates among all childrean for recent diarthea by age for
nutritional scacus catagories defined for each of the five aathropometric
measures.

The rasults of Table 40 are perhaps the 3ost "grappant" of the findings of
this sctudy. Simply stated, with very fev exceptions, the diarthea
prevalence rates are higher across all age groups among children defined as
palaourished regardless of the choice of snthropoaetric messure used to
define malnutrition. There are 30 pairs of diarthes prevalence rates
pragented for the various anchroponetTic measures and age groups of this
table. In 24 of chese 30 pairs of rates, the prevalence of diarthea 1is
higher in the "zalnourished" group thaa in the "normal" group. Ia addition,
the diarthea prevalence rates in the former group are often substantiaslly
higher thac cthe prevalence rates ia the noraal group. Fiaslly, it is also
vorthvhile to note that in threse of cthe six cases vhere the diasrrhea
prevalence rates in the normal category exceeded those in the malnourished,
the sazple sizes of the latter group vers &, 6, and 9, the smallest in this
table.
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g. Multivariate determinants of Nutritional Status and Diarrhea

Stepvise discriminant analyses vere performed to ascertain if any
chazacteristics of the participants and non-participants children in PPNS
villages might be associated with recent diarrhea or nutritional status
dichotomies defined for each of the five anthropometric measures. The
varisbles from which predictor variables were chosen for inclusion in the
diseriminant function were sex, birth order, age in months, length of time
in program (zero for non-participants), recent diarrhea, mother's age,
French literacy, religious category and type of hcuse. The cutpoints vere
to establish the nutritionsl status classification groups vere as defined in
Table 40 and explained in Appendix C. The significance level for variables
to enter or be removed from the discriminant equation was 0.03.

The results of these discriminant analyses are presented in Table 41, page
A=42. Age of child and religion of mother were found to be significant in
the prediction of recent diarrhea in the childrem. No varisbles wvere
consistently significant in predicting nutriticnal status categories as
defined by the anthropometric measures. No variables were significant at
the five percent lavel in predicting weight Zfor age autritional category.
Sex of child was significant in predicting malnutrition of the child defined
by arm circumference for age and height and age of child vas rzelated at the
five percent lavel to height for age and arz circumference for height
autritional categories. Time in program was found to be significant for
predicting malautrition of children based on amm cizcumference for height.

The categories used to define nutritional status for the five anthropometTic
measures are based on the child's percent of median relative to standsrd.
This statistical measure is clearly age related (especially as can be seen
by comparing percent median scores across ages for a fixed z-score during
the first year of life.) A child's z-scores for a particular anthropometric
measure is a much more attractive stactistic Zor analytic purposes.
Consequently, multiple regrassion analyses vere performed to examins hovw
various characteristics of participant and non-participant children in PPNS
villages nmight be linearly related with anthropometric z-scores (Table 42,
page A=43). The pool of independent variables vers as for the discrininant
analyses excapt for the addition of the square of the child's age and recent
diarrhea. (Square of child's age vas added to control for the non-linear
associstion between age and nutritional status.) The significance level for
independent variables tc enter or be removed from the regression equation
wvas 0.05.

No variables were found to be linearly related to weight for height z-score
at the five percent level. Age or its squars, OT both, vere significantly
associatad vith a child's z-score for the remaining anthropometric measures.
Further reinforcing earlier findings among these results is the fact that
zecent diarrhea vas significantly related to both weight for age and height
for age z-scores among this group of children.

h. Trands in Mortalicy

The survey questionnaire which was adainistered to the wmothers in
Sine-Saloum included questions on the deaths of children. This information
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vas used in conjunction with che data for living children to coanstruct data
amenable to computerized life table analysis. This method has been employed
because it makes the most efficient use of available data. Selected
statistics from these analyses are presented in Tables 43 and 44. It can be
seen in Table 43, page A=44 that the numbers of children and deaths among
children in each participation gToup are moderate except for children of
gothers in PPNS villages who had no knowledge of the program. This table
provides the number of children on vhom the life table statistics are based
by participation category. The aumbqr of childrea 4s only S50 (with 8
deaths) for the aforamentioned group and rvanges up €o 1,239 children (and
166 deaths) for the children of mothers in non-PPNS villages vho had heard
of the prograa but did not participate.

The estimated probability of survival to the beginaning of each age interval
4s included in this table for each participation category. for example, the
estimated probabilities of survival to tvo years of age (24 months) are
respectively 0.9386 and 0.8729 for participant and non-participants in PENS
villages. The oull hypothesis of the equivalence of the survival curves for
participants and non-participants in PPNS villages vas evaluated through
examination of two test statistics produced by the BMDP life table prograa.
Soth of these test statistics shov a trend for increased survival asmong
participants but neicher vas statistically significant at the 52 level.
(Tor the generalized Wilcoxon, p = 0.178 and for the generalized Savage
p = 0.063).

These results indicate that participants in PPNS villages experienced lover
S-year mortality rates than any of the other participation groups and that
the group vith the most similar cumulactive survival vas the participants in
non=PPNS villages. The cumulative survival vas higher among program
participants in PPNS villages for virtually all age iantervals than for amy
of the other groups.

Another means of comparing the mortalicy experience of these groups is by
comparing the age-sperific mortality rcates. These ratios vere calculated
usiag the participaats in the PIFNS villages for the menocminator rates.
Therefore, ratios greater than ons rtepresent higher age-specific sortalicty
{n the group being compared to the participants ia PPNS villages. It aight
be noted that the mortality ratios for the non-participants in PINS villages
can be considered equivalent to relatives risks of aon=-participation.

In Table 44, page A=4S, the mortalicty ratios have been defined relative to
participants in PENS villages. The age=specific aortalicy rates in this
table are generally highest smong 2-3 year old children. The exceptiocn to
this observation is for nom-participsant children in PPNS villages vhose
sortality rate for this year of age vas 1.8 percent. All other groups had
morcality rates of 4.4 to 8.) percent for this age interval. Because of the
small aumbers of children, one additional death among these agon-participant
children {a PPNS villages in this age group vould have resulted {ia an
age-specific mortality rate in approxiszately this range.

The 308t important finding among these results is that the mortality ratios
are highest for the non-participants in PFNS villages for age interzals ‘rom
6 to 26 months. These results suggest that the program has its saxisus
{mpact on mortality smong children at these ages.
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It is also notevorthy that the only group represented in this table for vhom
the mortality ratios are in the neighbocnood of 1.0 across age strata is the
program participants in non=FPNS villages.

The mortality ratios are highest for the non-participants vho had never
heard of the program. This is especially trus for villages vhere there vas
a PPNS progras. This is as expected and can probably be explained in part
by the lower socio- economic level of this group. The most important
comparison statistics are the mortality ratios for the non-participants vho
lived in the PPNS villages and vho had heaard of the program. Nearly 402 of
this group did not participate because of inability to get ianto the program
either becsuse it vas closed or because they did not know hov to enroll.
These children had a relative risk of over 4 in the most sensitive age
groups. As ve have seen, this group appears to be from the same
soclo-economic level as the participants.

A caveat must be inserted at this point to assist the interpretacion of
these observed mortality trends. The non-participants in PPNS villages
include some mothers who wers ineligible for participation because of
reasons relatsd to their childrens' mortality, i.e. child died too soon
(seven mothers) and child too o0ld (sixteen mothers). Thus two different
selection biases have operated to contribute mothers to the non-participant
group. The validity of the results of Table 2 of this part is also subject
to question as these responses for anop-participation were based on an
open-ended quastion. Furthermore, there wvere only £four deaths among
non-participant children under six months of age, and if the data of Table 2
vere accurate, then at least seven deaths in these age iatervals would be
axpacted in the mortality results.

These tvo selection biases each affect the results in a different direction,
{.e., the former vould decreass vhile the latter vould increase the spparent
survival. It is not pessible to predict the net effect of these biases from
these results, but these observed trends are still comsidered important by
the evaluaticn tesm bscause they are comnsistent vith much of the othar
evidencs such as trends toward increased utilization of health care of
participants and the fact that the t=ends tovard higher mortality smong
non-participant children are manifested in the most vulnerable ages, i.ea.
6=24 months, as would be erpected.
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a. Sample and Procedures

Master charts wvere obtained from CRS Dakar for all centers currently
operating in Senegal. These charts contain sonthly information om the
discridbution of children in each size_category sccording to percent of the
Harvard Standard for esch center. These categories are: less than 60,
60-64, 6569, 70=74, 735-79, 80-84, 85-89, 90-94, 95-99, aud more than 100
percent of reference for veight for age. This information has been obtained
on & monchly basis from each feeding center since April 1981 as & part of
CRS/Dakar's record keeping and surveillaace systes.

C2S/Dakar also roucinely obtains informscion om the amounts and kinds of
foods iadividual centers distribute each monch., This information oum .onchly
food discriducion vas added to each cencer's master charts. All master
charts vers photocopied in Dakar and sent to the Western Consortiua in San
Francisco for coding, kay punching, and computer analysis.

One focus of the exanmination of the Part 2 data vas to determine the effects
of food disruption in early 1982 on the average nutricional scatus of
children attending these centers. All smaster charts vers rtevieved to
deternine if they mat study inclusion criteris vhich had been established to
insure compleceness and reliability of informstion. For the purposes of
these specific analyses, the criteria.were:

(1) No more than 2 monchs of aissing data for food distridbuted during
Juzse=October 1981.*

(2) No amissing data for either food distribution or attendance for
November 1981 through June 1982.

A total of 131 ceaters met these criteria.** The zaster charts from Thies
vere not received in fima to by included. *

L These criteris vere relaxed for ceaters from Louga to allow that region
to be representad.

#% Prior co the evaluation tesm's vork in Senegal during Thase II, there
vere 157 centers iacluded in this analysis. UHowever, a reviev of all
charts from these centers by Sister Fredericka of CRS/Dakar indicated
that six centers should be dropped and that data for soms wucuchs
(betveen | and J) for uaine centers should be omicted from these
analyses. All results concerning the food distribuciom rupture are
based on these centers, vhereas all octher results are based on 423
cencers. There vere a total of 437 master charts received and fourteen
of these vere found to contain highly suspicious or improbable dats sad
vere thus eliminsted from all analyses. There vere a total of 29 from
the remainiag 623 cencers for vhich st least some monchly data wvere
deleted from all analyses.
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Other exsmination of the Part 2 data included a survey of the regional
differences in the nutritional status of Senegal as shown by the
participants in the PPNS feeding program, seasonal effects on malnutrition
rates, and the distribution of feeding centers.

b. Information Obtained

(1) Llocation of center. All centers vere identified by region, department,
and arrondissement.

(2) Milieu of centar. E-zh center defined by CRS/Dakar as urban,
sepi-urban, or village. These categories correspond to populations of
greater than 25,000, betveen 3,000 and 23,000, and fever than 3,000
inhabitants, respectively.

(3) Food availability in ares surrounding center. Each center vas ranked
according to food availability in the surrounding arrondissement. In
this ranking system, a value of O meant that the center wvas located in
an area of much less local food availability than those ranked 5. This
ranking vas performed by AID/Dakar based on information available on
food production by arrondissement.

(4) TIvpe of center. All centers vere characterized according to type.
This included dispensary, social centar, religious center, maisons
familiales, and Centre Expansion Rurale Communale (CIR).

(3) Monthly Food Distribution by Center. As a part of its routine record
keeping, CRS/Dakar receives s monthly activity report from each center.
This zeport contains informatiocn on the number of children veighed and
the smounts of each kind of food distridbuted each month. The smount of
food distributed per child wvas calculated at CRS/Dakar. This
{nformation vas added to the monthly master sheets befnre they wvere
photocopied and sent to San Francisco for key emtry.

For the purpose of these analyses, a month of food disruption in a
center vas defined as a month vhen no food vas distzibuted. 1t should
be recognized that this definitiocn has obvious limitations 4ue to the
stzetching of rations vhich occurred in some centers during ths rupture
pericd of January-tay 1982.

(6) Nutritional status of center. A description of the methods used in
sonthly veighing and record-keeping in the center vill be found in
Appendix A, Master charts for the centers are seat o Dakar each
month. These charts indicate the oumber of children in each percent of
reference grouping for less than 60 to over 100+ in S perzcent
intervals.

The percentage of children who vere less than 80%, 702, 65%, and 60% of

reference for veight for age vas calculated for each center for each
sonth.
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After at inicial comparison of varisbilicy of the rate of smsll
children per month per center using the percantage of children bdelw
802 of reference compared to 70%, it vas decided to use the 70X cue cff
for all «snalyses Decause these gstatistics demonstrated liass
variabilicy.



2. Results - Part 2

These results refer to Part 2 tables found in Appendix A, page A=4é to page
A-S..

The distribution of centers by region and type are included in Tadble 1, page
A=46. Of the 151 ceaters vhose msster charts vere used for the folloving
results, 121 (or 80.1%) wvere dispensaries. Most of the centers vers from
the regions of Casamance (49 centers,.. 32.3 percent), Fleuve (40 centers,
26.5 percent), and Sine-Salous (24 cemters, 15.9 percent). The remainiug 38
centers vere uniformly distributed from other regions of Senegal. Using CRS
{information from Cathvel/Dakar, it wvas rvecognized that the regions of
Cassmance and Fleuve are over-tepresented in this group and that Senegal
Oriental, Louga, and Cap=Vert are under-represented.

The distributicn of centers by location and region 1s provided in Tadble 2,
page A=47. Approximately tvo-thirds of the centers are located in villsges
(population less thas 3,00C) snd one=quarter are ia seni-urbsn areas
(population greater than 3,000 but less than 29,000). Only 13 cemters (9.9
percent) are located in urban areas (population greater than 25,000). All
of the ceanters in Cap-Vert region were classified as urban. More than
three-quarters of the centers in the regions of Cassmance, Diourdel, and
Tleuve are located in villages.

The distribution of ceaters by region and food availability rvating for the
surrounding arrondisement is included in Table ), page A-48. Most of the
centers had s food availsbility rating of four (46 cemters, 30.5 percent) or
five (60 centers, 9.7 perceat). Only 1l centers, seven in the Casamance
and four in Dougs, had food svailabilicy ratings of one. There vere no
striking differences in food availabilicy by region.

The dfstribution of centers by region asnd dutation of food disruption is
presented in Table 4, page A=49. A disruption in food distridbution occurred
during one or more momths betveen Janusry and May of 1982 ia approximately
tvo-thirds of the centers. This vas defined as the “rupture” period. A
majority of the centers (88 ceaters, or $§.3 percent) had a disruption of
duration l-3 months, and in only 14 centers (9.3 percent) the disruption
lasted for four or five months.

The frequency and percentage distributions for duration of disruption of
food distridution are provided by locatiom of center in Table 5, page A-30.
These results do not suggest that the presence of period of food disruption
4s related to the location of the centers. Similarly the distridbution of
centers by food availability rsting and duration of food diatridution
disruption 4in Table 6, page A-3l, is mnot suggestive of s rvelstionship
betvesn these factors. <Thus, the food disruption appears to have been
randomly distridbuted and not related to region or location of cemter.

The average numbers of kilograms of varicus Title 11 foods distributed each
sonth in each region sre presented in Tables 7A-73, psges A=32 to A-33, for
1981 and 1982 respectively. [Each region experienced some degree of food
distribution decresse for one or more of the months during the perioed
January - May, 1982. These figures are based on available data from the
151 cencers used in the analysis of the rupture.
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These results are depicted graphically in Figure 3. Although some of these
results are based on & small number of reporting ceaters, ic 4is possidle to
drav some general conclusions. The effects of the food disruption can bde
seen {o all regions as a decrease in tha average number of kilograms of
chese commodities distribuced during the rTupture period. There are no
obvious discernible patterns in these results vhich indicate cthat some
tegions cousistencly reporced discridbucing zore or less food thaa othurs,
buc chere is large variation in all regions for the average amount of food
discributed during the year, even after excludiag the rtupture period. The
range of average kilograms rteported as distzibuted (differzence bdetvesn
pavizua and ainimum average) is at least & kilograzs each month for these
seven regions. These differences ate occasionally as great as 10 kilograms.
The authors vere not able to validate the accuracy of these particular daca
and the nuzber of centers reporting are often small, and it is therefore
{zportant to recognize that these rvesults should be incerpreted rather more
qualitatively than quantitatively.

Seasocal variation in the parcentage of children less thanm 70 perceat of
ceference in centers can be exanined in Tables 3A-83, pages A=34 to A=33 by
region, ceanter type, location, and food availabilicy for all centers in
Senegal with usable data (n = 423). Table B8A contains the average
percentage of children less than 70 percent cf cteferance and the number of
centars zeporting for April - Decezber of 1981 and Table 83 contaias the
cocparable results for January - Septembder of 1982. It should be noted that
the aumber of centers used in the analysis is smaller during April 1981 and
September and Occober of 1982 because of commsncesant of record keeping i3
1981 and the timing of data collection ia 1982.

Seasonal trends can de observed {n the countryvide average percentage of
children less than 702 of reference for all ceaters. The vorst months for
both years are Septeaber, October, and November vich a high ia Occober 1981
of 9.60 percenc. The best soaths overall are February, March, and April.
The lovest percentage of small childrea, 3.30 pecrceat, vas tecorded in March
1982.

Scriking regional differences are also seen in this cable. The average
percentage of children less than 70 percent of reference i{n Cap Vert is
betveen 4.33% and 7.452 for 198l and betveen 2.87% and 6.702 for 1982.
Novever, for Diourbel, the averags percencage of childrea less thas 10
percent of reference is betveen 7,983 aad 13.382 for 1981 aad detveen 6.862%
a8d 14.57% ia 1982. These results suggest that the percencage of childrea
less chan 70 peccent of reference for Cap-Vert cencers is lover thaa for
centers of any other region. Addicionally, the perceatsges for Cap=-Vert for
1981-82 appear to shov less seasonal changs that the centers {a other
regions of Sensgal. It vas also noted chat the time of onset of the
seasonal change in the percent of small childrem varies from rtegion ¢to
rveglion.

* The percencage of 9.02 for April of 1961 is based on oaly four ceaters
teporting.
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Another striking feature revealed in this cable is that urban centers (7 of
18 t{n che Cap=Vert region) also have generally lover percentages of children
less than 70 percant of reference than either esmi-urban or village centers.
The changes seen in the percentages of children less than 70 perceant of
refersnce are siamilar during the year for seni-urban and village ceaters,
but the percentages for semi-urban centars are consistently lover thaa for
the village canters.

A graphical depiction of seasonsl.variation in the average percentage of
children lass than 80 and 70 perceat of reference is provided ia Figures 6
and 7 tespectivialy for the eight regions of Senegsl. Interestiagly, these
figures are siailar in appeasrance. Ic should be noted that the percentage
of children below 70 percent of reference falls within the range of 3 to 14
percent, and that the percentage below 3O percant of reference ranges from
approximately l4 to 40 percent.

These figures also provide comparisons of che nutritionsl status of children
attending centers in the different reglons. Regardless of vhich standard of
reference is esployed (70 or 80%), it can be seen that generally far fever
children in the Cap Ver: region fall belov the percent of refereace level
and the opposite can be seen for the region of Diourbel. The percentages of
small. children are also generally higher for the region of Fleuve than for
all otter regions except Diourbel.

Seascnal patterns of sverage aucricional status are clearly indicated in
these figures. The highest levels of small children wvere attained for
virtually all regions during October of 1981, and the lovest levels during
the acaths of January to April of 1982,

The impact of the disrupcion of food discribution on center atcendance can
be examined in Tables 9=10, pages A-36 to A=37, Table 9 provides the aumber
of centers experiencing rtuptures of varyisg length, and cthe average
attendance for each center during December of 1981, and for the period of
Januaty - May 1982, The relative percentage change in asttendance is the
difference in average attandance “etveen December 198l and the average for
the months of rupcure divided by the Deceaber 1981 average.

For centers vhich did not experience an interruption of food discribution
duriag the rupture period, there vas very liccle change in average
sttendance. Hovever, these results shov that attendance {n centers
experiencing a disruption dropped during the ruptuce sonths and that this
dzop in average attendance generally iancreased according to the durstion of
the rupture.

Table 10 s facluded to provide an examinacion of the possidble impact of
{nterrupticn of food distridbuction on center attendance in the mouth after
the rupture period, i.e., June 1982. Averags attendance for all centers is
presented for December 1981 and for June 1982. Although average attendance
vas lover in June of 1982 cham {n December of 1981 for centers with a
distupcion of four meonths during the rupture period, these resulcs provide
no cleas (ndicstion that long tera center actandance vas affected by the
duracion of food disrupcion. The effect of the disrupcion on attendance
appears to have been short=terzed.
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The sverage percentages of childran less than 70 percent of tefersnce for
wveight for age in centers experinncing 0 to S wmonths of cTupture are
presented in Table 11, page A=-38, for June and December of 1981 and for June
of 1982. There is no evidence in this table to suggest that the sverage
percentages of children less than 70 percent of reference for veight for age
1n June of 1982 vere affected by the ruptrire period.
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l. Mathods

s. Sasple and Procedures

The ssspling frame for Part 3 consisted of 364 feeding centers that had
operated continucusly in Senagal for at least tvo years as of August 1982.
Using implicit stratification by region and department, & systematic sample
vas dravn using s random starting point. Forty-five study centers vere
salacted in this vay.

Photocopies of the centers' —registers containing the ckildrens'
1dentification and growth data vere sent to San Francisco for key entry,
data editing, and analysis. Prior to key entry, each register was closely
exapined. If all grovth data wers not svailable from at least July 1981
through September 1982, “the register was not included. Moet registers
concain data beginning in 1980, but at many centcers the £f{zst wmonth of
available data is much later. 1In many cases this is due to the fact that
the center started a nev register because the old one vas full. Since each
child vas given a nev number and the names wvere all very siamilar, it would
have been too time-consuming to try to match each child wiczh his old record,
and these old registers vere not used.

The registers wvere examined for doudble entries and unique identification
numbers vere given to each child. Oue center's register was excluded due to
the lack of unique identifiers for the children's recorded dats.

0f the 45 centers, five did net have registers. Each vas teplaced vith the
center closest to it. Twenty of the &3 centers’' registers met the selection
criteria. However, four of these centers had not recorded sex of
pacticipants and therefore dats for these centers were excluded from
analyses involving eex or nutritional data.

The initial sample universe provided dy CRS consisted of approximately
112,000 children in 364 centers. The sample of 43 centers contained 12,334
children. The 20 centers that had data had 7,961 children. Casamance and
Diourbel vere over-tepresented vhile the other reglons of Senegal wvere
under-represented, particularly Fleuve and Louga. These children comprise a
gandom sample of all the children on wvhom usable data are currently
available in Senegal; but as good rcecordkesping msy be associated with
{ndividual center charscteristics and performance, these centers aay not be
tepresentative of all centers Iia Senegal.

All {nformation vas key entered and verified by different operators and all
{nconsistencies vere resolved. The resulting data vers then analysed at the
University of Californis, Berkeley, Computer Center.

Most of the data editing procedures vere periormed with s special computer
program vhich identified children with no wveights recorded, children vith
siseing or tavalid birth dates or missing sex codes, and children vith isrge
veight changes betveen any two months. All errors identifie. vere referred
zo the source documents and, vhere necessary, corrvected.
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b. Informatiod Obtained on Rach Child

Date of Birth. The birth date of each child is entered in the register
upon entry into the program. Freque .cly, many children enter on the
same day and often from the same part of the village since the food
distribution and weighings are often done by sub=-groups. The
concurrent entry of children from the same srea serves as a natural
check on the relative sccuracy of the birth dates.

Birth Rank. In all cases vhere a child's birth zank wvas {adicated in
the register, the infermation was kaypunched for analysis. These data
vere available in only a few centers and not for all the children of
those centers. Becsuse of concerns regarding the accurate reporting of
this variable, it vas not included in any analyses.

Sex. CRS/Dakar does not use sax-specific standards and it is therefore
not necessary for fhem to obtain information on sex to plot the
autritional status of their children. Four of the 20 centers did not
tecord the sex of any children. All of the other centers recorded sex,
but chere wvere some cases in vhich this information vas sissing. Siace
the CDC/WHO standards are sex-specific and therefore require sex to
deternine nutritional status, these cases could not be used in soms
sualyses. Initial analyses vere done separately for rhose centers
vhich had records of participancts' gender and for those which did not.
For analyses in vhich the determination of sex vas not necessary, such
48 age at entry into program, the data from all centers vers combined.

Nutricional Scatus. The methods used in wveighing che children each
moanth at the ?ccding center, and hov the data are recorded ia the
registers, is detailed in Appe'dix B.

Nutricional status wvas corputed monthly for each child using the
cosputer program provided by CDC, Atlanta, that employs che CDC/MCHS
standard. This progzam wvas used to provide nutritional status
statiscics for perceat of median, percentile, and standard noraal
deviations from sverage (Z-score) of the reference population, on the
basis of each child's monthly veight and age.

Enctry Data and Time in Program. The feeding centers in this scudy
began keeping registers in 1980 and 1981. It was not possidble to
deternine vhether or not childrea vho vere present for the first aocmth
of a center's recorded dats had beer in the program or wvers entering
the prograz that month. Therefore children vere only designated as nev
prograa entrants on a ceater by center basis if their first recorded
Tegister entry vas later than the date at vhich their center began
keeping records. Tize ia program is therefore defined omly for these
nev entrants and {s the difference between entry date and any later
date of interest. Only nev entrants vere used in the analyses
involving entry date or time {n progras.

Exit Data. The registers of some centers contained informacion on vhy
program participants left the program. These data vere keypunched when
available. When the reason for leaviang vas given, it vas usually coded
in the register as one of the follewing: died, graduated, transferred,
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or excluded. CRS/Dakar has a rule that 1f a child misses three
sessions he/she is to be excluded from participation in the prograa.
In our examination of the registers ve found relatively fev children
vho wvere alloved back into the program after having missed three
sessions. We fourd that approximately ten percent of the children in
the prograz had unrecorded weights for thres or more consecutive
gsonths, but ia very fev of the cases (approximately tvo percent of all
children) was this gap in recorded wveights longer than five months.
For the purpose of chese analyses, dropouts are defined as those
children who left the program and did mot returm during the period of
study. (Another reason for doing this vas to insure against aistaking
the returning child for a nev participant.)

Centers inconsistently recorded rceasons for children leaving the
prograzs. Io most centers, the percentage of children leaving the
progran, for whom a teason vas listed was very szuall. Ia only ome
center, Gae, vas thi3 not true. In Gae, & high peccentage of children
wvho left vere coded as to reason for leaving. In this center, it wvas
possible to examine separately those children who graduated or
transferred and those who wvere considered drop-outs.

2, Results, Paczt ]

The 45 centers for vhich registers vere Teceived are listed in Table !, page
A=59. This table describes each center according to whether or not its
register was usable for longitudinal analysis and vhether it contained the
sex of enrolled children. There were 20 centers for vhich there were usable
groveh data. 0Of these 20 centers, 16 contained informstios as to the sex of
the child and 4 did not. Also contained in this table are the starting
dates at vhich the registers vere begua for purposes of the study and the
aumber of children from the centers vhose data vere entered ia our analyses.
(Most registers vere begun before January 1980 but are noted as stazted in
Jazuary 1980 Zor purposes of this study.)

Table 2, page A-6l, shows there wvere 7,961 children for whom data wvere
entered for analysis. 0f these children, there vere 1,592 from centers not
recording sex of participants and the rezaining 6,369 children were from the
16 centers which recorded the sex of participants. There were 4,245
children from all centers identified as having entered the program during
the study period. Of these nev entraants, 1,133 vere idencified as having
either unkaown age or sex.

There vere s total of 3,050 nev entrants ideatified among the 16 centers in
vhich sex vas recorded and for vhom age at entry vas kaown. For the four
centers im vhich sex was not recorded, there were 6§14 nev entrants for vhom
age vas known. The frequency and percentage distridbutions for age at entry
are provided by sex in Table 3, page A-62, for centers vhich recorded the
sex of children and for both sexes combined fcr the centers which did noc
record sex of participants. Overall, 97.4 percent of the nev entrancs vere
enrolled under 3 yvears of sge; and most of the children, §0.4 perzcent, vere
under 2 years of age at entry. The distribution of age at entry belov 2
years s provided ia a subsequent table.
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The distributions for perceatage of reference of wveight for age for all nev
program entrants is provided ia Table 4, page A=-63, by sex for tha 16
centers recording sex regularly. Most of the nev encrants (91.7 perceat)
vere above 70 percent of reference for weight for age at entry.
Approxizately one third of the nev entrants vere betveen 70 and 90 percent
of reference for veight for age at aeatry. These data provide no indication
of differential nutricion status at entry for the sexes.

Table 5, page A-64, provides nuabers of nev entrants and the pevcentage age
discributions at entry by month for 1980=1982 for centers recording sex.
For each of the thres years, slightly over one=half ¢f the nev entrants vers
less than six months of age at encry. As noted eazlier, very Zev children
vere alloved into the program after attaining J yeacs of age. The only
noteworthy finding in these results is that during 1980 when many centers
began keesping registers, there vere 11.1 percent of the nevw entrants betvean
2-3 years of ags, aund that this percentage dzops in subseguent years. The
percentagas of children efrolled before their fizst birthday vere relatively
constant for this time period, i.s., 68.2 percent for 1980, 77.3 percent for
1981, and 73.3 percent for 1982.

The distribution of percent of reference for weight for age by month and
year for all program entrants among the centers recording sex is presented
in Tadle 6, page A-65. The discributions of childrea 'for veight for age are
very sinilar for the three years except for very slight differences in the
percentages of childrea betwveen 60-69, 70-79, 80-89, and 90-100 perceat of
reference. Tha latter percentages drop slightly over this period from 62.9
percent for 1980 to 59.2 percent for 1981 and fiaally to $7.7 perceat for
1982. During this sams time the percentages of childrea 60=-69 and 70-79
percent of reference at entry incresse slighely.

The distributions for percent of reference for veight for age at entrance
are provided by age at entry in Table 7, page A=56. Thase data provide
striking evidence that nutritional status of childrea at entry 4iacto the
prograa is related to age. For children entering the program under 6 montchs
of age, only 3.9 perceant wers belov 70 percent of raference at time of
entry. This percentage increases for children entared betveen 6§ and 1l
sonths of age frem 9.9 percent to 17.6 percent for children vho entered
betveen 12 and 17 months of age. The percentage of nev entrants less than
70 percent of reference them slovly decreases by age group at entry for
children aged 18-23 =onths, 13.8 percent; 24=35% months, 12.9 percent; to
11.6 percent for children entezed at age 36=47 months.

These differances in distribucion of aucritional status of nev entrants by
age could perhaps be explained dy self-selection. Differences such as those
seen in cthese age groups are, hovever, usually seen {n the gensral
populations of less developed countries. Based on this informstion from
other countrics, this shifting pattern of nucritionsl status of nev entrants
by age can be assumed to Teprasent & phenomenon occurring in the general
population of childrea in Senegal. The general population's nutricional
scatus is relatively high after birch, folloved by a rapid increase in
percentages of children belov 70 percent of reference at about six zonths of
age. The low lavel of auczitional status for this cohurt® continues untdil
about tvo to three years of age wvhen the nutritional status of thase
children begins to improve.
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In Table 8, page A-67, nev eatrants are described at entry by percentage
distributions of age and parcent of reference for veight for age for each of
the 20 centers. It can be seen from these results that targeting by age is
generally good for all centers. The only noteworthy exception to this
observation {s the center at Touba-Belele vhere nearly 14 percent of the nev
sntrants during 1980-82 vere over three years of age. This could be because
of an outreach program that tock im nev subcenters at one time. In a number
of centers including Camberene, Ziguinchor, Ndiady, St.-Louis, and Pambal,
nearly all children (at least 97.0 percent) wvere under tvo years of age at
entry.

Nutzicional status at entry is related to age at eatry as vell as regional
and seasonal factors. The centers at Faoune, Diszmacouta, and Gae had the
highest percent jes of nev eantrants less than 70 percent of reference for
veight for age (16.8 percent, l1.5 perceat, and 10.2 percent vespactively).

The percentages of nev ertrants relative to the nusber of children in the
progran are provided in Table 9, page A-68. These percentages are based on
the centers with children of known sex and vary from month to month and yea.
to year but are generally in the range of 4~7 percent each month.

The nuzmber of children leaving the progras during 1980-82 are presented in
Table 10, page A-69, by reported reason for leaving for each center.
Overall in alzmost 60 percent of tlie cases, the reason for a child leaving
the program was not noted in the centers' register. Thus for most centers
these data camnot be used. The center at Gae vas the only noteworthy
exception. Ia this center, the reason for a child leaving the program vas
tecorded for over 90 percent of the children. Approximately ten percent of
the children recorded to have left the prograz at this center, vere recorded
as deceased, and approximately 60 percent of the children leaving vere noted
as "exclu" (..s., dropeuts, those. vho left the program but who did not die,
g-aduate, or ttansfer.)

Table 11, page A-70, provides the percentage age distributions for childrea
leaving the program at Gae during 1980-82 by reascn for leaving. Overall
63.3 perceat of these children wvere under ) years of age vhen leaviang the
program. This percentage vas slightly higher for deceased childrem, 79.2
peccent, and almost 30 percent of all deceased children vere between one and
one-and-a-hall- years of age.

The percentage distributions of wveight for age perceat of reference are
provided for this same group of children in Table 12, page A-71.
Approximately 10 percent of all children lesving vece belov 70 percent of
refarence of veight for age at the time they left the program. The most
notevorthy finding ia these rvesults is that for deceased children, 23.8
percent vere belov 70 paercent of reference and 61.9 percent were belov 80
percent of reference the month before leaviang the program.

Table 13, page A-72, provides the percentage distributions of percent of
reference for weight Zor age by age group for all children leaving the
program during 1980-82 for centers whera the sex of cthe children wvas
racorded. These distridbutions are remarkably similar to those for newv
progzaz entraats at the time of entry (Table 7, page A-66) for all age
groups.
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The percentages of all children leaving the program by wmonth and year are
presented in Tadble l4, page A=73. These percentages aTre gensrally betveen
1=3 per month, somevhaz less than the percentages of nev entrants per sonth.

The percentage age distributions of children in the program for each month
for the years 1980-82 is based on the ages of all children veighed each
month during each year in centers vhere sex of children vas recorded. Tadble
15, page A-74, provides the nuaber of children wveighed and the percentage
age distriducions for this tize period. These age distribucions strongly
indicate aging of the group of children in the progras.

Table 16, page A-75, provides the percentages of children less thaa 70
percent of referance for veight for age by age and season of the year. It
should be noted that these results are based om all children's weighings
during 1980-82, and hence s single child could have concributed multiple
observations to the results in this table. The data for iach year of this
cable vers also inspected but vere not included here because those Tesults
provide aa essentially compatable description of seasonal rtesults. The
notevorthy result of chis table is chac the gucritional sczatus of children
in the progras appears to be vorst overall during the msonths of September -
October, and that seasonal differences are observed in the younger children,
({.s., belov 2] months of age).

The percentages of children less than 70 percent of reference for veight for
age by age and tiza in progras (as of July 1982) is given in Table 17, page
A=76. There vere very fev children older than 50 sonths at this tise, and
the children present iz July 1982 wvere unifornly discributed for tize in
program. Not surprisingly, the numbers of children veighed in the older age
groups vas higher for increasing tisms in program. There are generally large
and consistent differencus in the percent of childres belovw 70 percent of
reference for veight for age batveen children in the program for more than
one year and those in for lesser amounts of ctise. These patterns are
evident among the children under 13 months of ags.

The rather consistent differences ia percent of malnourished childrea in
these three groups are graphically esphasized in Figure 8, pags A-77. The
percentages of malnourished children are lover for all age jgroups except
27-32 months among childrenm ia the program for more than one yeaz compared
to the two groups of children ian the program for lesser amounts of time.
The results showm ia Table 17 and Figure 9 suggest that children in the
progtan for longer smounts of time have ovarall better nutTitional status.
It should be noted that a selection bias related %o age at entsy (mcchers
more conscious of the health of cheir children enrolling cthe= earlier) could
to some extent account for these results. Hovever, it {3 unlikely that this
source of bias could account for these results (particularly in viev of the
Part | findings). Although these findings caanot be considered proof of
autritional impact of the program, they can be considered evidence vhich
indicates nutritional impact.

The results of Table 18, page A-78 are based on all children vho vere leis
than 70 percent of reference for weight for age at the tize of their ently
into the feeding program. All chese children vere divided iato cohorts
based on their age at entTy into the prograa. The classification by age at
entry, i.s., less than 6 monchs, 6-l! months, 12-17 monchs, and over 18
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months, provided a nearly uniform distribution of these children iato
cohorts. However, the numbers of children {n each cohort are small, and the
aucbers of children available at follow-up {atervals of more than l2 wonths
in the program are szall for alil four cohorts.

These results should be interpreted vich caution. It can be observed that
these findings are consistent vith a potential program effect on autritional
status. TYor example, the percentage of children remainirg less than 70
petcent of reference for veight for age for those children vho entered the
program at ages 6-11 smonths vas 61.5 percent (rel3) at the time they had
been in the program for 6 months (and at wvhich tize the age range of thelr
cohorz vas 12-17 months.) Similarly, for those childrea in approximately
the same age range, i.e., 13-18 moaths, wno had entered the program at less
than 6 months of age and who therefore had been in the program for 12
months, the percentage of the cohort rezaining less than 70 perceat of
reference of veight for age wvas ocly 3.6 2 (n = 19). Thus a lover
percentage of children “ian the program for the longer tize tenained
malnourished. This result is not consistent, hovever, Ddecause the
percentages of children less thaz 70 pezcen: of Tsference for weight for age
are nearly the same for the cohort of children 6~11 months of age at entry
at follov-up ages . 18-22 momths (12 amonths in program) and for the cohort
entering the prograz at ages 12=17 months az follow-up ages 18-23 zonths (6
months in program).

1t caz also be seen that the percentage of children rezaining less than 70
pezcent of reference generally decreases vith time i progzam for the three
cohorcs eantecing the program at ages greater thaa 6 moaths. The time in
program, hovever, is directly asscciated with age, vhich is known to affsct
autriticnal status ia the gemeral population. Of the 43 children vho had
entered the program under 6 months of age and had been in zhe prograa for 3
months, oasly 27.9 perceat (12 childrer) wvers belov 70 percent of reference.
This pectcentage drops at 6 =onths in che progsas (20.7 percent, n = 25), dut
then rises for those children weighed after being in the progcaa for 9
sonths (45.5 percent, n = 22).

Ia addition to participation iz the program, other factors vhich undoubtedly
also account to some extent for the observed improvement of each cohort with
time in progzam include aging, selection bias due to survivorship, and
regression to the mean. (Recall that the results of this table are based on
children less than 70 percent of reference at their time of entry icto the
prograa.)

The results shown in Table 13 were used to construct Tigure 10, page A=79,
vhich provides the percentages of children rcaaining salaoourished for four
lengths of ctime in prograz. This figure also suggests that children in the
prograa for longer periods of tize Lhave generally higher autritional status.

The results of Tables 15A and 198, pages A-80 == A=81, are provided to
describe the longitudinal experience of the cohort of children vho entered
the prugram at less than 6 moaths of age. All chilc.en {ncluded in these
results have remained i the program, and hence follov-up age is dizectly
related to time in program. For exasple, at follov-up age 9 months, all
childven i the cohort had been in the progras J-8 months.
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The results of Table 19A are taken from Table 193 and are included to
provide a simplified presenta’ “on of the follow-up percentage distributions
of veight for age for all children entering the progrsm less than seven
sonths of age vith a veight for age percent of reference of at least 80
percent. These data {ndicate that a percentage of the children of cthis
cohort drop in nutritional level at 9 and 12 months months of age, remain
approximately the same at 18 months of age, and then begin to improve at 24
msonths of age. Approximately 40 percent of this cohort shows a drop in
autritional level from entry at ages—i2 and 18 months. It should also bde
noted that at least approximately 60 percent of the children maintain or
regain thelr entry pucritional category at each follov-up age.

Table 198 provides results similar to Table 19A axcept that these results
are for all children entering the program under seven sonths of age, and
these children are divided (or stratified) iato follow-up cohorts according
to their nutritional category at entry. Thus the percentage of reference
discributions for each of’ the four entry-level cohorts are provided at six
follow=up ages.

The daca for che total cohort suggest that the percentage of "small"
children, {.e., those children defined as malaourished on the basis of their
being less than 70 percent of reference for veight for age, rises vith age
until apptoximately 13 months of age before decliniag. This pattern is slso
seen for all four cohorts defined by eatry nutzitional level, but the peak
percentage of small children occurs at different ages; and, as expected, the
levels of percent of saall children also differ across for the entty
cohorts.

Ixcept Zor the cohort of "small" children at entry, the levels of small
children iz the entry strata cohorts at the various follov-up ages arte
ordered according to their eantry strata. That is, for example, the cohort
consisting of all children less than 70 percent of veference at entry has
the largest percentage of small children at almost all follow=up ages.
Conversely, the cohort of children vho vere at least 90 percent of rveferance
at entry has the smallest percentage of samsll children at all follow-up
ages. The presentation of these entry cohorts' - longitudinal nutritionsl
status is also provided in Figure 11, page A-82.

The pesk levels of small children are at follov-up age 12 months for
children entering the program in the less than 70 and 70-79 paercent of
refarence ranges, and are at !5 months for the two groups of children above
chese levels at entry. Similar pacterns of nuczitional status vith age are
genarally seen in the general populations of developing countries.

Groveh {s the most sensitive i{mndicator of aucritional status. Ian an effort
to explore the izmpact of the program on grovth, forvard stepvise sultiple
tegressions vers perforzed to evaluate possidble relationships becveen
several independent variables and change in nucricional scatus (i.e.,
groveh) betveen specified ages, i.s., 6 aud 12 months, 12 aad 18 months, 18
and 26 months, and 24 and 30 wmonths. In each analysis the dependentc
varisble vas the veight for age Z-score as of the end of the interval. The
{ndependent variables consisted of veight for age Z-score at program entry,
months of participation in program as of first age, veight for age l-score
as of first age, participation rate as of first age, and participation rate
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as of second age. Since in all cases the first variable to enter the
equation ves veight/age Z-score at the beginning of the imterval, the
resulting variation remaining i due to the change in 2Z-score or growth.
The significance level for veritbles to enter or bde removed from the
regression equation vas 0.03. Deiicriptive statistics, i.s., sample means
and standard deviations, are precencted in Table 20, page A-83, for these
{ndependent variables for each regression.

Soms notevorthy observations caa be_ made for cthese data. The mean
participation rates are all approxinately 90 percent and all decrease over
these age intervals. It should be noted that these mean participation cates
are the cuzulative mean participation rtates since program entTy. For
example, the mean pazticipaticn rate for all children of 30 months of age is
87.6 peccent. The masan participation rates {in this table are all higher
chan this figure fcr the younger ages. These figures probabdly are slightly
blased because of the selection criterion that a child had to be present at
both ages of the interval® for iamclusiem, and actual program participation
zates zay indeed by somevhat lover than these figuces. The mean veight for
age Z-score decreases dramatically betveen ages 6 and 12 months and slightly
bezveen 12 and 18 months before increasing over the intervals at higher
ages.

The results of these regression analyses arte presented in Table 21, page
A=84. In all four regressions, as aanticipated, the veight for age I-score
ét the first age of the dinterval vas the first variable to enter the
tegression equaticn and accounted for betveen 45.7 percent of the total
variation for the age interval 6-12 months to 66.0 percent for the age
{nterval 24=-10 wmonths. Consequertly, succeeding variables entering the
tegressions vere those most highly related to change in nutritional status,
{.e., grovth, For the three higher age intervals, the next variable to
etter vas the weight Zor age Z=-score at program eatry. This consistent
giadiag can perhaps be ‘aterpreted as suggestisg that the veight for age
Z-score at program entry is itsel! an indicator of potential future growth.
Hovever, although statistically significant in these three instances, this
variadle did not in sy case increase the amouat of variation explained by
more than 2.4 percent. For the age interval 6=1? sonths, the other

zatistically significant variables in predicting nutritional status vere
sex and participation rates at ages & and 12 months. BHovever, these three
variables together accounted for only 1.9 percent variation.

Iadependect variables rvelated to progras participacion vers found to be
significantly related to growth ia the first tvo age intervals. JYor
sredicting changes {n autritional status betveen 6 and 12 months of age,
progras patticipation rTates at 12 and 6 wmonths vetre encered into the
regression equation after sex. The contribution of these tvo variadbles
together vas approximately the same at that for sex, 1.0 perceat. The
pumber of months in program eatered the regressicn equativa for prediction
of change in nutritional status for the 12-18 age interval. This variadle
explatined 0.3 percent of the variation in veight for age Z-score at 18
ponths of age vhich vas not explained by either veight for age Z-score at
age 12 months or by veight for age Z-score at eatry. Xo other independent
varisbles were found to be related to short ters changes in aucritional
status for these age intervals.
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Regression analyses vere sintlarly performed employing veight (to tenths of
s kilogram) as of the second age of the interval as the dependent variadle.
The independent varisbles for all four sge iuntervals vers weight at the
first age of the interval, sex, months of participation ia the program as of
the first sge, and the participation rates &s of both ages of the interval.

The ctesults of the four forvard stepvise sultiple regression analyses are
provided in Table 22, page A-85. The range of percentsges of varistion
explained wvas very similar to that .observed in the previcusly described
analyses, S1.1 percent to 65.0 percent. Here also the percentage of
variation explained dy the regression equations increases victh {ncreasing
age intervals.

The first independeat variabdble to be entered {nto regression equations vas
veight as of the first age, and this vas the otly variable vhich qualified
to enter the regressions for the higher three age {ntervals. As before, the
pacticipation rate as of £2 months of age vas significancly associated vich
veight change over the 6-12 sonths age interval. Hovever, the contribution
of this varisble to the increase {n explained variation vas again small, 0.6
percent.

The rtesults of these regression analyses can be briefly sucmarized.
Ralative growth, L.es. relative to & reference population, has been exanined
for four age {ntervals as it relates to various independent variasbles. Sex
of child and participation rates vere fouand to be significantly (p < 0.05)
telated to grovth from 6 to 12 months of age. The number of months of
program participation vere significantly and directly related to grovth fTom
12-18 sonths of age (p < 0.05). The auczitional status/veight for age
g=scote) at progras entry vas significantly rvelated to groveh (1 = C,
p < 0.0%) for age intervals 12-18, 1224 and 24-30 months.

No variables except participation rate ac 12 sonths of age (p < 0.09) vere
found to be significantly related to absolute grovth (change in veight) for
any of the four age intervals.

Comparison of Progran Participants in the Sine Saloum Centers of
Yhoungheul aad Mbar with Non=Participants in PINS Vilfalol from

Pare |

The non=participants in PPUS villages fvom the Psrc 1 CDC suzvey of a randcm
sacple of children in Sine Salous vere chosen as the most appropriate
reference jopulation for evaluatiag the veight for age percenc of teference
results for the children ia the Sine Saloum centers of Mbar and Khoungheul.
*he CDC survey vas perforzed during the soath of Noveaber, 1982. The
registers for the centers of Khoungheul and Mdar vere photocopied during
chat same month but prior to the veighing sessions, and the only available
data in these centers for comparetive purposes vas for October of 1982. The
seasonal trends presented for all ceaters in Senegsl in Pazt 2 of this
report indicate that the mean nutricional scatus levels vere higher (lover
percentage of children belov 70 or 80 percent of reference) in November than
{n October of 1982 for the region of Sine Saloun. The comparison vas
perforzed vich the hope that program particijants aight demoustzate higher
nut=itional status levels across age groups ia spite of the difference in
sonths fZavoriag the non-participants and {n spite of not selecting

b9



I.C.ls

parcicipants based on some minisum time in program. The data are not
sufficient to allov controlling for this factcor.

The categorization of ths Khoungheul and !bar participsats and the Sine
Saloum non-participants by weight for age perceat of ceference category for
age strata are preseated in Table 23, page A=86. A cursory inspectiom of
these results does not suggest any consistent diffetrences betveen the
participants and the selected reference group.

The first hypothesis to be tested for these dats regards the consistency of
the degzee of association (of wvhatever magnitude) between veight for age
percent of teference category and sazple group across age strata. The
statistical test of this hypothesis of homogeneity of association did met
provide evidence to the contrary X3, e 12.16, p > 0.05. Given that the
degree of association is cousistent lét@l. age strata, the second hypothesis
to be tested requires the deteraination of vhether or not che common degree
of association is stacfscically significaat. The overall degres of
association is not significant (!’1 e 0.42, p > 0.49), and it is concluded
that the corparison of these data provides no evideance of an associatios
betveen wveight for age percent of referance category and progras
participation.

1t should be recognized that age is che only variable for vhich these two
gtoups are adjusted for comparison. Iz addition to month of the year, there
are perhaps other important factors related to child's nutritional stacus
vhich are not coaparable for these tvo gToups, and consequently these
results should be ccasidered cautiously. This finding should not bde
interpreted as & lack of progras izpact on nutritional status of
participants because confounding factors and length of tiss in program vere
pot included in this analysis. A genuinely discurbing occurrence vould bde
to have found that participants vere of significantly lover nucritional
status than son-participants.
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D. [Field Vork

l. estionnaire of 43 Cen sund Re 1 Coovdinators
azet {eld Vot

s, Methodology

Field sice visits to the selected 43 centers and to regionmal coordicators vere
sade by & three-sember team composed of M. Diene, DANAS, Miniscry of Health;
Mme. D. Lo, DANAS, Miniscry of Health; and Mme. Nelen Munoz, local comsultant
to USAID/Senegal. The field work started on December 6, 1982 sud vas
completed February 14, 1983 wich s tocal of 26 days spent {n the field.

Ia che original study design these f4eld visits were planned to gather
registers from the random ssmple of 45 centers and administer a questionnaire
to che center chiefs vhich®vould characterise the centers. While this wvas
being sccomplished, the tesa chought that their tims aight be usafully spent
posing some open-ended questions to center directors and to regional
coordicators. These questions and ansvers Wvere of particular interest to
DANAS .

The purpose of this DANAS questionnaire vas cvofold: Tirst, it generated
support for the evaluatien by offering program administrators the opportunity
to present their vievs on the programs vhich they {mplessnt; additionally, it
enabled the tesm Co assess the constraints faced by the program adainiscracors
and to obtain suggestions for their soluciom. The open ended guestions verte
posed during non-directive {aterviev sessions and snsvers verte noted without
any comments. Regional coordinators and a fev departmental coordinators wvere
also intervieved using another questionnaire vhich cot :ained similar bdasic
elemsnts (sse below).

Thus, (n addition to the basic presec questions, each chief of center vas
asked the followving quastions:

o Is general, vhat do you think of che PIXS?
o Have you any criticism to aske against the PINS?

° Nave you any suggestions for e better operation of the program at
your lavel?

o WVhat recocmendations caan you sake to the {gher auchoricies for the
{mprovemsnt of the progras!?

o Do you think that the PPMS has induced a positive change im the
attitudes and behavior of sothers regarding the vay they feed their
children!?

° Do you think that the PINS has i{nduced an {mproved sutritional
scatus of the children?

o ¥ov would you assess your ceanter!?
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o Do you have any questions to ask the evaluacion teanm?

The evaluation design teaa from Washington had selected s random sample of
Sorty-five (43) centers fros a 14st of all the centers. Centers vhich vere
found to have been closed vers substituced vith the next center on the sam;le
l1ist. This vas the case for:

o Diamaguens (Cap Vert) replaced by the Red Cross Center of Pikine;
° Malikas (Cap Vert) zeplaced by the YCF Center of Rufiscue;
[ Mballing (Thies) replaced by the Social Center of Mhour:

° Bani Israel (Easterz Senegal) replaced by Cotiary .
For Sinthior Fisss (Zasterz Senegal), the cnief of cthe center vas not found at
the post. Jecause of the distance and uncercainty about his date of returs,
Sinchior Fisss vas replaced by the cezter of Bels (located 5 ka. avay).

Ia regard to the recorvds, it should be noced that the register of the ceater
of Nganda (Sine-Salous) has not been received. According to the chief of the
center, it vas completely descroved by his brother, vho {s mentally ill.

b. Results
Responses to the questionnaires for centar chiefs, and regioual coordinacors,

and an assessment of the quality of records verte tabulated and analyzed. The
results are provided ia Appendix D, p. A=100.

Interia FPindings of Visits to 43 Cencers

Trom the results presented in Appendixz D, sose major conclusions vers drawm by
the DANAS teasm:

l. The good 3echodological and technical design of the prograa is
sentioned by the majoricy of individuals {acervieved even if it is
noted that some sctivicies are cumbersome.

2. The gap becveen design and {zplementation is strongly em;hasized.
T™his seems O result ‘rom the preeminence of foodstulfs over all
other aspects of the program, constitutiag the main {f not the sole
sotivation for the mothers to visit the center.

3., Another obser-ed gap betveen design and {splemenctaction is the major
concern vith the coutrols of funds not only ¢ the C2S agents in
their supervisgion activities but also for the chiels of cemters
chemselves. Ia fact, the more or less intrimsic snd repressive
nacure of the coatrols is often emphasized.

4. Yet another concern is the lov prioricy given %o technical Lssues,
vhich {s reflected in the lack of nutritional ot in-service training
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for most agents. The lack of demonstration saterials or sudiovisual
aids to sssist in nutritional and health education vas aslso noted.

S. Despite the grisvances raised, 8 great majority of dndividuals
recogaize that the progras has a real impact on the improvement of
the nutritional status of the children, this impact is attriduted to
the positive change the program brings about in the attitudes and
behavior of mochers regarding the vay chey feed their children.

Ouslitative Assessment of Registers of the 45 Center

Results of the

1n chis evaluation, the registers atre the source of the longitudinal analysis
of the growth of childrenm enrolled ia the PPFMS for Part 3. Reliabilicy aad
sccuracy of the evaluation will largely depend cu hov vell ctegisters are
maintained as vell as the data they contain. Thus, it vas necessary tC 688888
chem. Thnis vas done during’the visits to 43 centers {n January of 1983 by the
DANAS Ceam.

Sixcy-eight (68) registers vere revieved {n this manner. For scme ceuters,
tvo registers vere collected. The vegister of the Pambal center vas not seen
and the 28 registers of the Koungheul ceanter vers tevieved only once.

For the general presentation, the cover and the content vers exaained; for the
tecording of data, legidilicy and consistency. Using the criteris showm
below, thers four variablea vere rated on three scales: good, fair or
sverage, and bad.

Yor the cover:

° Good = clean and in good condicion
o Fair * in good condition but direy
0 Jad ° dirty and in bdad condicion

Yor the content:

o Good = clean and sheets undsmaged
) Tair = uadamaged but dirty sheets
] Sad = loose and dircy sheets

Legibilicy

° Good = letters and figures distinet ou more chan 6 out of 10
pages selected at random

o Average = letters and figures distinct om $ out of 10 pages

° Bad = letters and figures distinct on less than S0 out of 10
pages

Consigtency

(Wich regard to weight "consistency” 4s vhen the incTease oF dectease
fzom one month to the other does not seem likely.)
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0 Good = no unlikely difference for 8 out of 10 childzen selected
at random

o Average = no unlikely diffezence for 3 to 7 ehildren

0 Bad = 80 unlikely difference for less than 3 children

Results
Resulcs % Good X Fair % Bad
Genec-al presentation:
Caver: 53 32 15
Content: 62 49 9
Taccrding of data:
Legibilicy: 49 38 13
Consistency: h 79 44 22
2. Charscceziscics of 45 Randomly Selected Centers

The information on the following tables provides an overviev of all 45 centers
that vere randomly chosen for analysis of their growth records. At the time
the registers wvere collected fzom the centers, & questiomnaire vwvas
adziniszezed to each center director. The results of this questionnaire allow
us 20 charactecize the operations of centers as to the center directors'
traiaing, the centers' operatioas, other food distribution in the ares, and
the zajor causes c! death azong the children.

Center Directors

The directors of most of the centers are governmment nutrses wvith three yeacs'
training. Most of them have vorked in the centers for three yeats. Only
slightly more than one-half of the center directors have had training in
autricion.

Centers

Most of the centers are government dispensaries. Others are rus by the Rad
Cross, taliglous orders, and social groups. Many of the centers huve
sub=ceaters that are also used to serve their participants. The mothars come
to either the sub-center or the main center as part of a group, esither omne
morning or ome aftersoon per month. The average ausber of groups per center
is 9.1, and the sverage number of mothers per group is 34. The average center
serves 285 children. Many of the centers have helpers to aid the directors.
Many of these helpers have been tTained locally to be aides and assistants.

Most centers are located in medium population areas. The directors vere asked
to compare the revenue of the area with that of the participants. The average
tesponse vas that the income of participants aad non-participsats vas the
same.

The directors vers asked about other food distridution that might have reached
the program psrticipants. Many vesponded that there had bees government food
distzibution {n the area, dut it had usually happened only one time and vas
less than 3 kg. per person.

-,‘.
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It can be seen that the average number of deaths per center among childrea in
the program vas high. The cause martioned most frequently by the directors
vas malaris, folloved by measles and diarthea. During discussious with center
and regional directors, it vas noted that the incidence of these diseases,

especially diarrheal diseass, {ncreased during September and Octodber.
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D. Part IV (Tield Work)

2. [Pvalustion of Fieldwork in 16 Centers (May ;28;2

s. Metiodology

This field work comprises & lé=center sub-sample of the 43 randomly gelected
centers to vhich e questionnaire had been previously aepplied ia December
1982-Februsry 1983 and from vhich ctegisters had been requested. Tha purposes
vere to:

(1) Augsesnt the statistical data contained in Parcs | though J by delinsacing
the progran's oversil strengcths and veaknesses in regard to persomnel
capabilicy, trainiag, supervisiom, wverkload and available material
resources including food snd audio-visual satarisl

(2) Interviev mothers to ditermine the effectivensss of educational efforts
and to learn hov they view the program parts including food delivary.

(3) 1Identify 4issues and problems that sppesr to impede better program
tesults.

Prior to arrival in Senegal, the U.S. evaluators selected 20 centers from the
45 4in cthe original random selsction. The centers vere selected in the same
geographical proportion and according to type and cumber of beseficilaries
served. Although it was considered desirable to include at least half of the
centers vhere register data had been asnalyzed, time comstzaints reduced the
aumber vhich could be visited. Sixteen vere finally selected according to
representative criteris, but the selection process also tesponded to the
special incarests of the data saalyses vhenever that could be accomo- dated.
In addition, the opportunity to cbserve veighings sad educational sessions vas
s considetation in the finmal selection. In eight of tha sixteen selected
centers, ths registers had been usable for the dats snalysis previously
conducted in Califoraia.

The composition cf the centers salected is compared belov vith that of the 43
tandomly-selacted centers:
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Composition: Composition: Compositiont Register

Representation &4 Centcers 20 Cencers 16 Cencers Anglysis
Geoggaphical
Cap Vert 3 1 1 1
Casamance s 6 4 4
Diourbel 3 1 1 0
Tleuve 10 S 3 1
Lougs 2 1 ! 0
Senegal Oriencal 3 2 1 0
Sine Saloum 7 3 2 l
Thies § 3 3 1
Center Tvpe
Dispensary s° 13 12
Social Center 4 b | 2
MCX 2 1 |
Other 3 1 1

loncgictarv Size

Over 300 children 13 7 L)
200-3M) 15 é S
Uander 200 14 ? 6

This part of the field vork vas carried out by tvo teams. One concern vas t0
have DANAS and CRS represented om both tesms. Team | was to cover the tegions
of Sine Saloum, Senegal Orieatal, Casamsnce, aund part of Thies, vhile Tesa 2
vas to cover the regions of the Fleuve, Lougs, Dicdurbel and part of Thies.
Soth teaas vere scheduled 25 zomplete their respective field work ia about 10
days, then retura to Dakar to complete the synthesis as & gToup and continue
the cospilation and isterpretacion of other data.

Prior %o site visits,. the field ceaz obtained some quantitative center data
from CRS on: level of food delivery; curTent tatgeting of under three year
olds and malacurished; and the aumber of desths over & 12-month period as
iadicated on the old cuestioz=zaire. Based on these dsta the cencters vers
rated on a scale of one 20 five. Other progras components vers assessed {a
the sasze =anner wizh a sublective tesm consensus reached for level of
perdorzance for =other lncwledge, sotivation, initiative and center director
capabilicy.

~eam l's member from :he Uaited States led the group, providiug divection in
vhat vas an exjerinenzal attempt to make on=-site assessment of program
strengths and veakaesses. This ves in addition and complementary to the
standardized questionnaire application and collection of other daca and
observations. The teaz held pre-visit amalysis sessicus hased on data
sssembled in folders for each center. Subsequently, they followved up sach
center visit as early as vas feasible vith detailed discussions and
note-taking observations and questionaaire ansvers. The {intansive grouwp
process concluded vith & group qonsensus ot evaluation of mochsr snd ceater
director performance, noting supporting examples f{rom the questionaairec and
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observations that related to knovledge, motivation and initiacive. This
experimencal method wvas {atended to go beyond or earich the other more
concrete data gathared by questionnaire onm director asnd wmother capabilicy
pertaining to training, tize in center, specific educarion subjects, etc.

Several information sources and instruments vets used to compile and gather
data obtained 4in TField Work II. They are listed belov with the particular
intent of each:

(1) Questionnaire and Notes froms Previous Field Work. The questionnaires and
notes provided & background of the center and its population secting.
The questionnaize ansvers provided precise information on ceTsain aspects
of the vorkload.

(2) Dats sheets on nutritionsl status deciles om each center, as norually
compiled by CRS/Dakar and to vhich food distribution data vas added.

(3) CRS Master Sheats om centers, from vhich age cocposition and nucTitional
status percentiles could be summarized for children enrolled on a
specific date.

(4) Questionnaire for Mothers and Mother Committes Representatives %o test
knovledge about program objectives and commitment, grow. charts, health
practices and treatsent, value ascribed to the food rteceived, motivatiom,
and initiacive.

($) Questionnaire for Center Directors to deteraine center characteristics,
Director's level of traising and perceived needs, supervision f{requency,
underscanding of program objectives and child health needs, attention to
educational program, ability to cteach sothars, appropriateness of
attitude, motivation, and iaitiacive.

(6) Observation sheet for evaluatiag the accuracy of veighirg and recording;
qualicy of education and couaseling; soting the general condition of the
center and food storage facility; supplies available 4ncludiag food
stocks, teaching and demonstration materials, and foras.

(7) Dlasume or syanthesis sheet for recording observations and impressions of
the team.

Zach of the tvo tesms compiled snsvers to questicusaires that vere adminis-
cered to mothers and center personnel during separate f4¢1d tzips to different
regions of Senegal. The findings vere then discussed ia a combined fleld
trip. The oral presentation vas sade to the encire f£ield tean membership vith
the hope of obtaianing other pecceptions and iaterprecations of the
observacions and data.

This effort to bring the primcipsl findings of the May field wvork into play
during the consultancs' stay in Senegal did not give all participacing parties
sufficlent time to feel familiar and comfortable vith the data and analysis.
A fizst drafe of this vricten teport, vhich vas such more detailed tham the
oral summary of highlights, vas left fn Senegal and studied following the
consultants' depatture.
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geveral nonths later, the Governseat of Senegal accepted the tesults and
incerprecations, saking suggestions and modifications to be incorporated in
cthe f£inal versiom.

Principal sources for the findings 4n this section arve:

(1) Questiomnaire data collected and observations made in (May 1983) aad
synthesized at the end of the day;

(2) lacerviews wvith regional coordinators and doctors;

(3) Iaformation and data collectad 4n Pield Work in December 1982-February
1983 by the PFNS-USAID consultant team}

(4) Data analyzed from the CRS Master Chazrcs for the 16 centers;
(S) Data compiled on Title II food distribuced from CRS reports;

(6) Observations sade by the design tess 1a 17 centers in May 1982.

Problems Encounctered

Problems in scheduling tvo large teams, vich zepresentatives of all {avolved
agencies, vere encountered. Members of both teams vere called back to Dakar
from the field {n the aiddle of the £4eld trip by their parent organization.

Time constraints are especially significant in carTying out field vork to
assess this type of program. The veighing/distribution sessions =may be
observad only on certain days of the veek and at certain tizes. Schedules are
sot alvays svailable, up=-to-date or accurate 4n cthe capital. Communications
do not permit immediste confirmation of this information in many of the vemote
cencers. Even with 100% available and accurate {aformation, a schedule drawn
up for a short period allocated for field visicing over a large geographic
ates inevicably falls victiam to other unforeseen problems such as broken-dowa
vehicles, absences of dizectors dus to 411lness or other emergencies. Thus,
while it vas hoped during planning in Dakar thas the tvo teams would be able
to cbserve 10 veighing and discribucion sessions during the 10-day field vork,
{a fact, only six sessions vere observed dus to podified schedules, absent
staff and other logistical problems.

Even without a scheduled program, hcvever, it is possible to carry out field
vork and get a good fesling for hov the centez operates by observing the
condition of it and the attitude and kaowledge of the Director. Dizectors
vers asked, vhen there vere no sessions €O obsezve, hov they explained the
gcoveh charet and bov they wvould counsel mothers {n a number of hypothetical
situations. While observation is praferable, it is also tainted by the
presence of the sponsoring ageacy and outside evaluators and just as 1ikaly to
be an atypical portrayal of the director's noraal operating procedurs as his
ansvers to the incerviever's questions about hov he does it. Ia the absence
of wveighing, the questionnaire can be applied to the director more
successfully vithoutc the distocrtions due to the press of activities and timse.

It {s extremely difficulc, hovever, to be sssured of a randem selectiom of
mothers without the scheduled wveighing and distriducion session. Tinding
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sothers to interviev ia those circumstances normally entails asking the Center
director to idencify participsant mothers im the village. It appeared that
most often the directors chose mothers vho lived nearby. This might bias the
ssmpling in that mothers living close to the center may be the more active and
better program users than the others.

An additional probles resulting froe the short tize allotted to center visits
1s that the sasple of mothers is small, cthree per cent in & total of 16
centers. The alternative vwas to ask fewer Qquestions and to interviev wmore
mothers per center. From other experience (Svaluations in Camercon, Haiti and
The Gambia) the tesm leader decided cthat vaziation is not alvays that
pronounced smong mothets of & center and that che lengthier questionnaire witch
more compiled information should be applied to fever aothers. Naevertheless,
sample size of mothers is clearly a constraint in this evaluation.
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v, legulce

Distinct from ths program components, vhich are assess in the cext sectios,
are indicators cf effective program progress. These include: a) quality or
success of mother educatiom; b) targetisg of the most vulnerable echild
populacion (by age and by putritional status); and c) cumulative coverags of
Senegal's mother population.

. Oualicty or Success of Mother Education

4, Mother Rnowvledgs.

The tesms tested nocher Imovledge in asn effort to determine: wmothers'
understanding of the individual groweh chast and their general imovledge about
prevention and treatment of {nfsnt/child heslth problems. Three mothers vere
{nterviaved {2 each center !.or a total of &é.

Tventy-nize (662) of the mothers had & good understanding of the char” and
vhether cheir childrea were gaianing, losing or saintaining veight according to
sge. See Table !, page A-87.

Understanding vas poor im tvo centers. Ia both instances, the staff employed
tvo different growth charts in the mocher groups 8o that any explanations vere
confusing vith some mothers using the CAS chart and others in the same gToup
using the Government of Senegal's Rosd-to-iealth card.

Mothers' abilitcy to understand the chart correlated posicivaly with good
present or previous dizector capabilicy or, in two cases, vith substitute
capability vhich vas provided either by a paid assistaat or & sother helper.

A very short time in the program adversely affected results. Only two sothers
has been in the programs three mouths or less and both vere unable to explain
the chart. lowever, lengthier tims in program did not alvays correlate vith
grestest imovledge either of the growth chart or, as seen further om, of
general health. The average length of tims in progTam based on mothers’
replies, vas estimated to be six years. Ia chat context the tesults are not
as impressive. DMothers in che program for three years did just as vell or
better than mothers who vere in for longer periods.

Torty-cune perceat, l8 out of 44 of the sothers, gave adequate ansvers €O
quascions sbout aspects of general health.

Mochers vere asksd specifically vhat action they would take (n case of child
diarthes with abilicy sesseesed on the basis of wvhether or not they could
cepeat center counsel gives on salaria and measles as vell as diarrhes. The
ansvers are combined usder general health knovledge. Iu only ons center, with
highly capable direction plus sudio=visual health teaching materials, vas
periormance of high quality os general health.

14. the | 484 \: 1)
Motivation vas tested to determine: commitment €O attend veighings regularly)

uaderstanding vith regard Cto progras prioricy om child health snd education
racher than on the food given; and the attitude er sction (hypethetically er
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actually) taken by mothers in the abseuce of food distridution. See Tadle 2,
page A-87.

Except for the tvo mothers in the prograa for less than three months, all
understood the rules for regularity of attendance. All bdut six mothers from
tvo centecs stated that the prograa's priority emphasis vas on health rather
than food distribucioen.

Ia replying to the question of vhether or not they vould bring their children
for veighing vhen food wvas not available for distridbucion, all except two
(including a nev mother) gsve affirmative ansvers. Sovever, vhen asked to
explain vhy they would come, seven of the 42 gave “vrong" aasvers such as: so
che center director cas f£111 ouc his report; to pay the fees; to ensure getting
food later on; and just in case food might come. ("Right" aasvers vere: to
veigh their child; to learn about the child's health, ete.)

Responses to a rvelated ® motivational question, testing the mother's
understanding sbout cthe uas made of the fee collected each month vere as
follovs:

(1) Tveacy-seven of 52 responses (some mothars gave mote than oue response),
or more than half, understood that the money collected vas used for
administering the program (mainly, paying for traasport);

(2) 11 of 52 responsas, or nearly cme-fifth, vere that the money vas used to
buy msdicines and other supplies, aainly grovch charts;

(3) EZight vere don't knov responses;

(4) Omly 6 of the 52, or 11T of the responses suggested a commonly-heard
theory that many progras mothers see the Center food di.cridution as &
narketplace vhere she puts up a fee in exchange for a good buy of Ticle
11 foed.

444. Mother Iniciastivas.

Iniciative vas assessed on the basis of activities in support of, or beyond,
the programs that vere being considered, or already beiang carzied out, in the
community. The question vas asked of either the sother committes president or
chairaan or other spokesvomsn.

Table 3, page A=-88 shovs a disappointing level of activity in the 15 centsrs
vhete a Committees Tepresentative vas available for interviev. Lxceptions vere
tvo center groups of voses vhe had made heroic efforts im support of the
fesding program: pooling money to build a center vith sateraicy in one case,
and {n anocher, providing the resources to build a nev varehouse though no
food had been delivered for many mounths.

Only three center groups of vomen had bdegun sctivities beyond the progream.
These vere gatcening and chicken-raising. Three sore center gToups had given
thought to activities described as follovs: gatdening; collective farming;
and cloth-dying (to eara rtevenue for buying sedicines)., 1ln seven center
gToups, the mothers had given no thought to organiziag other activities.
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b, T;;.gttul of the Most Vu;nctlblc Child Population
1. Age st Eacry.

The 16 center directors, asked to estimate the average age of {infancs/child~
ren at the time of earollsent ia their center, responded as folloves

== At birth: 302
o= l=) months: 202
o= Under six zonths: 0%
o= Under l=2 years: 205

Thus, the directors estizated that 507 weze under three somths of at eatry,
and that 802 of the nevly enrslled children vere under six sonths.

Boch directors and the =others vho vers active {n the local ccumittees vere
asked to indicate any diffezunces perceived {n:

(1) Children vho enter early (defined as 10 months or under) and those vho
enter late (defined as betveen one <nd two yesars);

(2) Mothers, ot families, vho enroll their children early (under 10 nonths)
and those vho enzoll their children late (one = TVO years).

The fact that so many of the children wvere enzolled early (80% of them) made
this & hypothetical question in most caeas. It vas also a lictle too long and
complex. Many sothers found it very difficult as did several directors.

With regard 3o differences perceived in youuger versus older enralled
children:

(1) Most of the respondiag ceater divectnrs said that young enrollees start
out im better health and are move easily saincained ia good health, vhils
the older ones are already failing aad are difficalt to recuperate. Only
one treplied that the younger earollees have more probless adapting to CSM
vith cesulting diarthes.

(2) The sothers' committee represeatatives vho uaderscood the question (10 of
the 16) cended to viev the difference ia time of enrollment in the same
vay as the directors: vheu enrolled at s younger age, the chiidrem vere
ia better health. Several mothers sav early enrollment as the szeans to
lengshier eligibilicy for food rations. Tvo wothers noted that CSY gives
younger children diarthes vhile the older ones tolerate Lt better.

Wich zegstd to the question about differences that might be perceptible among
vosen (or families) vho emroll cheir children at & younger, rather thas oldar
age, the results vere:

(1) Most of che center directors' ansvers vere that mothers vho entolled
chi'dren early vere 3ore motivated than the othets, undetstood about
child care needs and vere 30re evoluees (sophiscicazed).

The second most fresuent ansver, consistent uith other data om the
lengthy time mothers temain im the program, vVas that the vomen vhe earoll
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their children early are already in the program == 1.es., vers eligible
vith & previous child.

Other directors' ansvers were: the early enrollees are those vho hear
about the prograa early; late mothers are usually transfers 4into the
community; and late mothers are ones vhose husbands are reluctant to pay
the fee, especially in the absenie of Title II food.

(2) Commaittes mothers' ansvers most often agreed vith those of the dirvectors:
sothers who enroll early knmov more about child care and are motivated,
while the late earollees tend to be skeptical ol the program snd vait to
ses vhat others get out of it. Other mothers mentioned the advantages of
enrolling children at the esrliest time possible so as to receive food
benefits lorger.

The ansvers corroborate general kmovledge and daca anzlyses elsevhere vith
regard to good autritional “status in the very young and failure during the
veaning period.

The questions asking about the relationship betveen health/nutritional status
and age at entry turnmed out %o be a useful 3eans for deteraiag divector and
pother leader knovledge of thv aging factors in child grovth and the extent to
vhich they recognized veaning time stress in the "older" enrolless.

iv. Coverage of Prograr ino Senegal: Cumulative Mother Reach.

Coverage of mothers or families over time 1is ef course a key factor ia
deterzining program cost-effectiveness, especially {f the education of sothers
1s a central project goal. In order to escimate the degree of cumulative
sother or family coverage, the mothers in 16 centers vere asked, hov many of
their childrezs vere enrolled st the present time and then hov zacy had ever
been enrolled. Ia seven centers mcthers vers also asked hov many years they
had been enrolled in the program.

Mothers vere less certais of the accuracy of their response to the latter
question. Hovever the results obtalaed from the two questions are consistent
apd make sense in the context of center age as vell.

Table &, page A=-89 shovs the results. Just after gathering the field data, it
vas suspected that the first wmothers, wvho wvere Committee presidents,
treasuTters or spokasvomen might be untepresentative aad uay have deen in the
progzaz disproportionately lomger thaa other mothers. Committee mothers had
squer children than che others. Fourteen Committee 3embers had an average of
3.2 children vho had ever been enrolled im the prograa, vhile the other 29
mothers (No. 2 and No. 3 vho vere non=Committee zembers) had had 3.5 children
enrolled.

A breakdown of mothers revealed:
(1) Ths wmothers currently in the program had an average of 1,45 children;
(Therefore, a family received an estinated 2.43 czations of food since the

sother would receive one rzation for herself im addition to the 1.43
rations for enrolled children).
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(2) The average of children ever snrolled per mother was 3.5; and

(3) The average number of years sothers remained in the program was 6.3
years. (This is based on {nformacion obtained freom the 3 mothers in only
7 centers.) This may be compared with the average age of centers visiced
(Table 3, page A=90) vhich is 6.9 years.

A large percentage of mothers ia our sample had been in the progran since its
{nception in the community. §ince there .are no criteria for mother graduation
and evidence of lov turmover rates, there i3 reascn %o suspec: that increases
{n cumulative coverage of mothers each year are small and that these are
occasioned by family cransfer, ineligibilicy causad by irregulsT actendance
snd the end of child-bearing years.

The f£ield daca on mother years in program warTant confirmacion by larger
sazples of randomly-selected mochers. However, other program characteristics
and informacion suggest that”che results of this small sazpling may not be far
off. The rates of turnover are relatively low== with 4,72 nev entrants peT
month and 3% deparcures. The average aumber of amother-child cracions
prograzmed by Cachvel/Dakar based on previous experience in the Senegal
progran has been 2.2'caupared with the 2.4 reported by the sampled sother.

2. Progran Connonents
a. Center Setting

The data indicate that:

(1) Most of the centers operate out of dispemsaries. Others are in social
subcenters, and religious missions. One vas a ia health huc.

(2) The average length of tize the centers have been operating is sevea
years, vith ceunter age ranging from tvo to 18 years.

|- Center Direction

i. Experience of Directors

Table 5, page A=90 also shovs that most of the directors in the 16 centers had
had three yeaars of training and vere qualified as governaoent nurses ot social
assistants. Others vere medical techanicilans, health agents and nurse's aides
with tvo years of training. One comzunity healcs wotker had only f{ive months
of forzal craining. Half of the scate nurses nad training in nutcition and 4n
all, six of the 16 Directors had received nutrition =raianing.

The average length of time directors had sezved in the centers vas just short
of four years, ranging from a fev months to 10 years. Nurses and medical
techniciar- had served longest, averaging nearly five and a half years
compared vith an average of less than one and a half years for health workers
and aurses' aides.
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44. Capsbilicy.

The team rated six center directors above average. The best performances vas
evidenced by directors with three years of training vhether thay vere state
nurses, sissionary teachers or socisl assistants. A seventh center vas rated
above average due to the able assistance of mother helpers. 0f the saven
"pest" centers four vers Government dispensaries, one vas a uissionaty
dispensary, one a social subecenter, and one a health hut (case de sante).
Length cf service in the centers by the-better directors ranged from two to
six years vith the average, beiag slightly over three years.

When performance was tated belov sverage, the center directors' training vas
of shorter durition. This included tvo medical technicians with tvo years
training, a first aid vorker (aide-soignant) and a community health vorker,
esch with five months of training. The type of centers served by these
directors vers the same as those in which the test performance vas observed
(government dispensaries, s’ social subecenter and a wmissionary MCH.) The
dizectors' length of service at these centers varied widely, ranging from nine
months to ten years, and averaged {ive years.

Ia conclusion, associations are evident between: longest duzation of tralining
and best perforzmaace; and longest time i center aud poorest performance.

When compared with the ratings for sothers' performance, the best was observed
vhere the highest quality divection (though not from the director) wvas
provided, while the poorest. vas observed in conjunction with the least
sdequate direction. The corrslation betwveen best mother performance and bast
center direction vas Bot, hovever, consistent in the rest of the centers
although there vas & trend towvard it.

114, Training.

Center personnel receive very limited on-the=jod training. The training vhich
is provided is sporadic, brief and focussed on hov to use nev forus for food
teporting or to record child weight, absence, death, atc. Thers wvas oo
mention of on-the= job training aimed at imstructing mothers.

Twelve of the 16 directors expressed the desire and need for further traiaing.
‘The arsas most frequently menticned by directors, io ovder of expressed
incerest is as follovs:

= Genezal, overall training.

« Education, pedagogy., nutzition and child care.

« Administracion, including food distridution and
planning.

« Specific administrative training cn the Master chare.
« Group communication techaiquaes.

1a general, those dizectors vith fever years of formal training and vho vete

rated lover in performance by the cteaas (nurse’s aide, first aid vorkes,
community health agent) felt that cheir greatest neead wvas for overall
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trainiag. Those wvich wmore formsl training and vho vere perzorming wmore
adequately in the tean's opinion, requested help with the mothar education and
sotivation couponent of the prograa, in regard to both content and techniqua.
0f the four directors vho said they did not feel tha need for furcher
training, tvwo vere vell qualified, vhile the other tvo vere sppraised by the
tesn as among the veakest directors.

In comclusion, a majority of the ceater directors need, and feel the need for,
adainistrative training. Only a fev,_hovever, recogaized the need for
technical training that would enable them to carry out more adequate —other
counseling or provide a basic autrition and health education orogram fot
mothers. Thess ate areas for vhich they are not accountable.

{v. Motivation.

During Fleld Work I, msany of the 45 center directora intervieved cozplained
about the lack of inceaci%e pay for the extra duties performed in the
child-veighing wmother groups and discribution poinecs. Included ia this
16=center study are five of the directors vho had offered this criticisa. Of
these vers government nurses, one & aurses' aide and one a mid-vife all of
wvhom vorked in dispensaries. The fifth complaint came from a social center.
During Field Work II, the teas rated three of the five wvho had cozplained
about the lack of compensation, as vell motivated in other respects. In face,
there vas & more frequent correlation betwveen directors vho did not complain
and those the team tated as less motivacted.

In suzmary, overall motivation vas not found to be lacking among those who
complained about inadequate pay. Some regional directors told team zeabers
they thought the complaints vers justified; one, in facc, noted that everyone
else {n the PPNS prograa hierarchy got some benefit from it except the centet
director vho had to administer it.

C. Supervision

Table 6, page A=91 shovs vhether or not supervisory visits by officials at the
diffezent levels of governaent snd CRS had been made to the centers during the
preceding 12 sonths. The department coordinators had made the most fraquemt
visits followved by the regional coordinators anad Cathwvell representatives
(food chackers). In nine out of the 16 centars, coordinators appeared ©2
share the responsibility (ome or the other had visited over the past year.)
The visicts of by a regionsl and deparcnancal doctors vere rate. Cathwal
visits vers considered "regulat" in 1l of the 16 cencers. When asked about
che Cathwel visits responses often ineluded complaints about the inordinats
ccacern with the financial and adainiscrative aspects of the progras. Ia
fact, the protocol for center visiting is an adainistrative checklisc. Most
supervisory visits did not follov an annual schedule but vers carcied cut on a
response-to- problem basis. fn two instances, dizectors received vnusual
suppore and cechnical training supervision from unexpected sources; &
communicy health vorker, her assistants and the mother groups vere regularly
encouraged by the regional doctor im one case vhile in another, & uev
community health agent vas vorking closely with a nurse from a neighboring
village. In the latter case, the nurse vas teaching the agent content and
techoiques for mother counseling and the two had vorked out a source notebook
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on health problems and care. A & rule, hovever, technical supervision ot
education conteat and techniques for teaching mothers vas not provided.

The extent of supervisory visits did, for the most part, correlate with better
quality progrsms. In other centers, hovever, infrequent supervision did not
have an adverse effect on good mother results oT on excellent progranm
management.

d. Morkload

The center workload vas assessed using tvo Cypes of zeasurezent. In one, the
number of groups per center each month, or the number of partial days devoted
to child-weighing, mother education aad %00d discribution was ascertained.
The other compared the number of children weighed to the help available during
the progran sessions.

Table 7, pags A-92 shows thic the number of group sessions per month varied
from four to 13 with an average of eight groups meezing each wmonth. The
smallest number of children served by a center was 108 and the largest vas
741. Thetre vas also wide vaviation in the number of children veighed in each
segsion (ranging from 24 to 71, wich an average of 39.) This was considerably
higher than the desirable 30 (25 mothers) which had been envisaged in the
progzam objectives. The ratlo of childzen weighed to the help available
ranged from 8:1 - 35:1. An average of 2.7 persons assisted in the veighing
sessions, viich was close to the three persons needed for s smooth scenario
(one to resd the scale and halp the mother wich the child, one to fill out the
Master Chart and find the percentila, and a chird to maks the Ragister entry,
mark the individual chart, and hopefully counsel the mother appropriately).
In three centers, a single person attempts to do all of this, often paying
attention only to the Master Chast and missing the opportunity for effective
mother contact.

The average ratio of children to available help was 18:1, not excessive ¢
vell organized and the mothers assist. There vare %o plans to train or use
mothezs in the weighing operation, although mothers do participate in food
division.

Iz can be speculated that the larger the group, the more diluted is c¢he
attention to mother counselling during the food distridbucions and educating
sessions. This assumption was made in the ratings given 4in Table 7. It
would also secm that the larger the nuabers of childsen served in a center,
the greater the papervork burdem would be both at the time of wveighing and
distribution and at the end of each month when reports are due.

e. Availadilicy of Materials

Table 8, page A-9) summarizes the educational and food demonstration saterials
that vere svailable in the 16 centers visited. Scandard asudic-visual aids
have not yat been providad by the program zanageaent. Cathwel, Dakar had
spornsored the design of sulio=visuals for the centars but did not have the
resources to have theam printed. In four centers, the directors had obtained
matecials by chance or special initiative: one center had been given & set of
21ipchasts prepared by AID for Sine Salous but had not yet been able to use

«?2e



n.n'z.b.

them; the Sisters in tvo religlous centers had either developed or obtained
audio-visuals; and one center had Belgian materisls.

In nine of the centers, refezence Or source materials vere availabla. These
vere usually Cathwel-provided booklets on specific health problems. FYood
demonstration materials were present in only seven of the 16 centers.

The range in resources available to the canters varied from well-stocked
pharascies, wvhich provided of regular_family health care, extra milk and
tinned fouds, to starkly minimal suoolies and services in others.

£. Ticle IT Food Availability

The overall percentage of food received (out of the 7.5 kilogram of
Corn-Soya=-Milk (CSM), sorghum and millet programmed per beneficiary per month)
vas 802 during tiie selected study period. There vas vide variacion in the
percentage of foods deliverad to the different centers, ranging from 52Z to
111Z. This is a variation of sizmilar magnitude to that resulting froa the
several-month food interruptism in early 1982 vhen the percentage of fond
ceceived in selected centers of all regions (except Thies) dipped from $4% 4n
January to 44X in February, from 23% ia March, to 332 4in April, and back cp to
622 in May.

Table 9, page A=93 estimates the daily availability of Ticle II food ¢o
families and its nucritive value in calories and protein grams. It vas noted
above that 7.5 kilos of Corn-Soya-Milk, Soy-fortified Sorghum Grits and
Soy-fortified cornmeal are prograzmed for each beneficiary per month. It vas
also calculated that, o2 the average, 802 of the food arrives at the
distribution centers. The mothers intervieved had an average of 1.45 children
each (Cathvel notad that they normally program for 1.2 children). The average
monchly ration per zother, or family, may thea be estimated as follovs: 7.5
kilos x 802 x 2.45 rations, for a total of 14.7 kilos a month or 490 grams of
Tiele II food daily. Assuming the 490 grams to be $02 CSM and the other 502
to be equal amcunts of sorghum and cornmeal, the nutritive value is 18352
calories and 84 protein grams daily. A child between 13 and 36 months of age
requires approximately 1360 calories and 37 protein grams daily. Thus the
nucrients available could meet 682 of the calorie requizemsnts of tvo such
children, and 1.4Z of the protein requirements. Howvever, the Title II focd
for the most part is shared by other fanily smesmbers. Without prompting,
{intezvievers vere told by mothers that foods vere used by cthe family.

Table 10, page A=-94 demonstrates that only rarely vere foods reserved for the
children (the provisions lasted less than half of che month and in three
instances, only four to seven days.) CSM lasted am average of 14.6 days,
vhich vas slightly longer than the cereals vhich averaged 12.7 days, according
to mothers. Inasmuch as only two of the center directors said they vers
urging mothers to reserve all or part of the CSM for the young, the lengsh of
time the food lasts is surprisingly high; since the focd provided could be
used up in the family poc vithin a few days. The extent of this "targeting”
20 younger family members is unknown and vhen present, does not correlate vith
greater mother svareness and knowledges.
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The economic value of the food delivered to a family vas estimated based on
tvo sources from different villages, one from the Center Director in Maka and
che other from a wvoman vorking in cthe Mbar market. The first estimated the
local market value of the 7.5 kilo ration to be worth 750 CFA; the second
suggested the going rate wvas 120 CFA a kilo of cornmeal-like CSM or the
sorghuz and cormnmeal, or approximately 900 CFA.

Using the average 850 CFA as a rough estizate, the montily value to a family
might be calculated as follovs:

= Value of 7.5 kilograms: 850 CFA
- Value of 807 of 7.5 kilograms: 680 CTA
« Value of 2.45 rations, 80Z: 1666 CFA

At a rate of 360 CFA = $1.90, the U.S. dollar value would be 4.62 monthly.
The ration would represent. approximately $33 snnually, s significant
contribution to rural income families in Senegal.

I 7


http:montl.ly

V. DISCUSSION OF RESULIS
A, Validicvy and Limitations of Data

The findings reported in this study are based to a large axtent on the use
of data vhich existed prior to the study. As the recording systems utilized
are not kept specifically for investigations such as the one reported here,
4t 4s dimportant to question the quality of data from these sources.
Consequently, the authors vere cautious_in their reviev and selecticn of the
data for the latter two parts of this study. All data vere key entezed sad
verified after having been desmed acceptable. Unusual results obtained
during the data analysis of Part 2 were discussed with CRS to deterzine
their plausibilicy, validicy, and impact on general findings. Similarly,
vhenever possible, unusual findings for centers in Part 3 wvere explored
during center visits by the evaluation team. Ia addition, continuous reviev
of the data by all agencies was part of the analysis process. The findings
of thesa follow-up activities have been considered in the interpretation of
the results of this sctudy.

There vere a sumber of possible internal evalustions of the validity of the
data used in this study. These internal tests vere based on biological
plausibilicy and program characteristics. It vas anticipated that the data
vould yield findings consistent wvith those of previous nutritional studies
4n 1DCs. TFor example, both seasonal and regional vaziation in the
percentage of children less than 70 percent of reference vers expected to be
found in the analysis of the data from Parts 2 and 3 of this study. These
data yielded seasonal and regional disrributions of nutritional status vhich
are consistaent vith those expectad based on knovledge of the regional and
seasonal differences in Senegal.

Secondly, there wvere certain expectations of findings in Part 3 results
based ot knovledge of general PPNS program guicdelines. TFor example,
children of both sexes vers present in the program in equal proportions and
with similar distcidutions of nutricirnal status, The vast majority of
children entering the program enterei prior to tvc years of age and the
results indicate that more children aTe entering the progran than lesving.

In surmary, the authors did not identily any overall inconsistencies in the
findings based on Parts 2 and ) of this study. The authors conclude that
there {s no reason to belicve that the data from various souzces used in
this study are neither valid nor unrepresentitive.

These data have been used to exanine the nature and patterns of malnutrition
in Senegsl. The rzesults will gzrovide guidance in determining the most
promising design interventiocns. Also, these datas provide s ueans of
sxapining over-all progranm effsctivencss in the following aveas:

° Targeting on higher risk children - by a charactarisation of nev
progran entrants;

[ Consistency of attendance - by length of time in progran ané
participation rates;
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o Progras administration =~ by characteriscics of the food
distribution pacterns;

o Impact on nuctritional and health stacus of the children=by
education of the mochers.

3. Finding on the Epidemiology of Malnutrition in Senegal

Ia autriticnal epidemiology, crtoss-sectional surveys of weight for age,
although static, are employed with children to 7ield & dynamic description
of their growch over time by examining the change of the disczibucion of
weight/age ia & population. The disctribuctions of wveight for age (or
percents balov soms reference level) for children in LDCs cypically shifc
according to age. These distribucional differences reflect dynamic chunges
4n rates of growth {n differenc age groups. In most LDCs cthere are
relacively lov sercentagls of malnourished children, as categorized by
veight for age relative to reference, among children less than six moaths of
age. The percentage cf aaloourighed children then climbs rapidly with age
and resches a maximum for children aged 12-18 months before beginning a
gradual decline. This shift in che distribution of veight for age by age,
therefore, provides a description of {ndividual grovch pacterns and
aucricional scatus asmoug children in LDCs. The data from this study 4n
Senegal are similar ia this respect to findiags in other LDCs.

The seascnal pactern of maluutrition iz Senegal has been described {n the
cesults of Parts 2 and 3 of this study. The vorst times (the times vith the
largest number of small children) occur in Septeaber and October, the end of
the rainy season. This seascnal variation occurs {a children uader three
years of age indicating that it is the health of these children wnich is
sost influenced by envirommental factors. Cousequently, they are che most
vulaerable.

This general observation on seasonalicy and age is probably velaced, to soma
extent, to the finding in Parc 1 chat younger children were more likaly co
have had diarrhea. It also conforms to observations by some sedicin-chefs
that diarrthea epidemics follow the same seasonal patterns wvith the highest
rates {n September and October, the end of the rainy seasou. Other studies
{a the Gambia, etc., have documented the seasonal patterns of diarthes
{neidence and mortality iz young children. In our own study we have showa
chat most deaths occur betveen 12-)6 monchs in children.

Ia addicion =0 dilarrhes and Lllness, there is also a food shortage at this
tims in Occober and September. It may be the youngest that get che least
food at this cime, and, dus to the cultural factors, even less {f chey are
11l or veaning.

Tigure 2, page 6, provides s model of the biological, socio-econonic and
cultural factors vhich determine the nutritional scatus of young childrenm.
It must be emphasized that msmy factors affect nutritiosal status by
{nfluencing both food intske and absorpcion. This model also demonstrates
vhere and hov iaportant program intervention scrategies currzencly operate in
Senegal. Food supplementation, surveillance of health snd groveh,
education, and the crestzent of imporcant diseases like diarrhesa can in
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concert affect the nutritional status of young children. Other parts of the
evaluation have examined each of these strategies saparately.

C. Targeting/Participant Selection

Due to limited resources, programs such as this one in Senegal can never
4nclude all childrean. Consequently, such programs necessarily “earget"
populations which are 4dentifiad as most vulnerable. Ideally, program
participants should include all childrea who could benefit from the program
and exclude children who could not benefit. Attempting to achieve aa
optimal balance through targeting is a difficult task. It is, however,
essential to maximize program efficiency and effectiveness and to _ensure
that cesources are parsimoniously allocated for maxiuuas coversge of
vulnerable beneficiaries. In Senegal, 4f funds and facilitias wvere
unlinited, the program could be increased and the targets videned becauses
the prograam is full and there are fanilies vaiting to enter in most areas.

This study examines tzrgeting by looking at current program participante and
nev entrants included in Parts 1 and 3. Characteristics of the regions from
vhich ssaples wvere drawn and the participants' social uilieu, age,
socio-sconomic status, size and grovth vere assessed. This study has also
yielded a description of geogcaphic progran tatgeting to villages based on
examicing the differences betveen 126 PPNS and non=-PPNS villages.

1. Geogzaphic Targeting

The results of Part 2 suggest that the percentage of umalnourished chilédren
for Dakar and other urban centers vas consistently lover and shoved less
seasonal variation than the non-urban centers. This result is not
controlled for age and the authors caution that it is probably not justified
to make policy decisions on the basis of this observation alone. However,
it 4s unlikaly that age diflerences account for the trends obsarved in these
data.

The results strongly indicate that salausczition is more prevalent in the
rural areas cozpared to urban areas. Less than ten perceat of the centers
are located in urban areas and approxizately two=thirds of the centers are
situated in rural areas. Thus it appears that the program is geographically
rea.nably vell=focused.

2. Villages Targeting

Results presented for Part ! of this study suggest that PPNS villages (not
{ncluding urban PPNS centers) are mote developed than non=-PPNS villages.
Thess differences vere noticed, for exampls, vith regard to type of house,
husband's occupation and educationm, sother's French school attendance and
French reading ability, and in rates of DPI/polio, 3CC and seaslees
vaccination of youngest children. %he differences, although significant aund
consistent, vere not great. Similar differences vere seen in the children's
putTitional status and mortality rates.

This program depends heavily on the health delivery infrastTucture of

Sensgal (approxisately 83 percenmt of the centers are in dispensaries OT
maternities), and these rTesults aze therefore not unanticipated. I
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conclusion, the bulk of chis evidence indicates that centers are ot
sicuatad ia the less developed communities.

3. Socio=Ecouomic Targeting

Small but consistent diffevrences vere observed betvesn participants and
non-parcicipants in PONS villages in the 3ine-Saloum (Parc I) study. These
findings consistently dindicate that PPNS prograam participants are om the
average of lover socio-econcaic stacus than non-participants. There is a
small group of mothers (3.62) {a PENS villages vwho have never heard of the
progras. This group of aon-participants i3 of consistently lover
socio-econcmic level and the children had higher movtality vaces thaa all
others. Consequently, this group seems €O consist of & characteristically
different group of mochers in the PPNS villages vho are not being reached by
the progran.

Faaily size and birch ofder are kmown ¢€o be {important factors in the
etiology of aslaucrition. Mothers parcicipacting in the PPNS program wvere
generally older and had more children than non-participant mothers. This is
probably because the program 1s full and once in the program mothers tend to
stay in and on:oll':hoir aevest children.

4. Age and Nucritional Targecing

It vas showan that the discribucion of aucricionsl scatus of nev program
encrancs by ags reseables those of siailar populations in other LDCs. All
results indicace that nearly all nev entrants during 1980-82 vere under tvo
years of age and slightly over one-half vere under six months of age at the
tims of entry. It is importaant to comtiaua €O select young children in
light of cthe observed malaucrition pacterns of these vouag childzen. Under
the age of three years, it is much too difficult to carget children on the
basis of sise in communities vhera sslaucritiocn is endemic. Zssentially,
the prevalence of small children with {nfectious disesse and potential
ssloutzicion s so high that targeting within this age group would probably
be {nefficient.

Children chree to five years of age in LDCs generally have much lover
sortalicy vates and exhibit more "ooraal" groweh rates than Yyounger
children. Hovever, it should be emphasized that sany children of this age
have just survived a difficult period and perhaps should sot be excluded
from continuing in the prograa solely because of s slight increase ia their
attained age. Children in this age range are scill ofcen small and of
precarious health. There vas an estimated 15.7 perceat of the children in
the program in this age vange, i.e. J=3 years, as of Decembar, 1982.

Second, although soue iavestigators think of these children as deing "small
bue healthy” becsuse of the "uormal" growch rzates, octlers insistc that
further investigation may reveal psychological, social, physical and other
functional deficits.

D. Turaover/Attendance
The program policy of C1S is to exclude children from the program if they
aiss three cinsacutive monchs of attendance at the ceanter. The purpose of
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this policy is to require families to maintain a commitment to the prograam.
Both the data which have been presented and the field observations support
the presenca of this commitment by the families. The disruption of food
distribution did result in decreased attendance at centers, but attendance
levels returned to normal irmediastely following the rupture period.

Longitudinal dats vere examined to estimate cumulative participation rates
at various ages since progran entry. It was concluded ¢rom these data that
cumulative participation rates vers near 90 percent for children through 30
months of age. DBacause of s potential selection bias, however, thess rates
are probably too high and actual participation rates are undoubtedly
somevhat lover than this figure.

The monthly rates at vhich children entered and left the program during
1980-1982 wers on the average about three percent. Although this figure
does indicate the rate of flow of children into and out of the program on a
monthly basis, it is difficult to determine the yearly rate.

To understand the rate of children leaving the program in more practical
terzs, consider a typical center of 250 children for any given wmonth.
During this month 7.5 children would be expected to leave the prograa.
Based on the data of this study and the mortality rates for chiicren under
age five in Senegal, the 7.5 children would comprise 1.5-2 deaths, four
graduates and one or two children leaving the prograz for unknovn reasons.

E. Program Effects on Crowth and Nutritional Status of Children

One of the important findings of this evaluation is that the length of time
in the program is associated with & higher nutritional status for
participating children. This £inding is based on the results in Part 3
vhich include data yielding characteristic curves for children in the
progzaxn over three different periods of time. In addiction, these data yield
results chat shov positive changes in nutritional status categories by
length of time in the program similsar to those seen in other studiss.

However, it should be cauticned that these results may be partially
explained by other factors, including the following:

° Righer mortality among small children which results in artifi-
cially high nutritional status for the surviving group.

° Selection bias in that the mothers who participate earlier and
more frequently may also have healthier children irzespective of
the progran bccause of their generally high motivation levels.

° Length of time 4in the progras is necessarily confounded with the
{ncreasing age of children in s cohorz. It is kaowvn that childzen
over lk=2 years of age in the general population will shov &
general increase in nutritional status even in the absence of a
feeding prograa.

This study has provided a unique opportunity to exsmine data vhich might

clearly demonstrate program impact on nutritional status in spite of these
competing explanations. This opportunity has been afforded by tveo
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unexpected events: the disruption of food distribucion in 1982 in Senegal,
and the CDC survey of sothers and their young children in Sine-Saloum. The
evaluation tesm stresses that fallure to demonstrate impact clearly using
data related to the rupture im food distribucion could be actributable to
aumerous factors including:

o Weight for age is not affected by ruptureas of such short duration.
Data for indicators such as activicy level and psycnological
functioning, vhich aay be more sensitive to decressed food
availability, vere not available for scalysis.

o Food discribution disruption =ay not affect food intakse {in
children in the prograa.

] Short term compensation or coping by obctaining food from other
sources, vhich may have occurred in pothets vith children earolled
{a csnters exper<encing & rTupture, could obscura any anticipated
short term effects.

0 1a the analyses, each center vas categorized each monch as either
distribucing food or not. Eovever, some cencass distriduted
partial fations. The analysis may have failed to detect a more
gsubcle relaticuship betveen anucritional scacus and partial
disczidbution.

Q The short tera effects may have been observable only in & small
aumber of more vulnerable childres.

To complete this evaluation of program Iimpact on nutritional scatus {n
childrea, the daca from Part ] wvere snalysed izplemencing an analytic
approach vhich evolved through discussions with AID/Dakar, CRS and DANAS in
Senegcl. This approach consisted of comparing disctributions of nucritional
scatus for children in the prograa wvich the general populaction data
available from Part | vhile comcrolling for sge. No significant differences
vere found. Hovever, this snalysis did 3ot control for other confounding
factoss vhich affect nutrzitional status 20T did it include time in progtam
for the participants. .

The results of wmultiple regressios analyses iadicaced that prograa
participation rates and time {n projram vere significantly velatad to groweth
duriag two age intervals. These variables wvare not found €o be stromgly
related to growth, but these results do contribute significant evidence of
autzitional impace.

| 8 ggurhn, Nutritional Status and Mortalicy

94arthes vas mentioned by the Medicin-chefs as being ane of che aoet common
causes of desth for the childrea attending the ceaters. There vere no
disferences in diarthea incidence betveen participant sad non-participant
children and & virtual complete lack of knovliedge among the sothers of both
groups regarding its appropriate crestasat. These findiang wmust be
considered excremely izportant for improving program impact becauss of the
{nfluence of chis very coemon disease om doth the aucritiooal scatus and
mortalicy of chese children.
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Overall, approximately 40 percent of the children had diarrhea withia two
veeks prior to their nothers being interviewed during the survey. The
results of Past 1 of this study provide conclusive evidence that this
disease is related to age, sex and nutritiomal status. The age range most
affected is the same as that vhere grovth iz these children declines, 6-24
months, and males had consistently higher incidence ratas than females over
all age groups. The authors (as have investigators at CDC*) have concluded
from analyses of these data that prevalence 0f diarthea is also assoclated
vith lover nutritional status —— regardless of the choice of anchropometric
measure for its definition.

The results of this study do not provide evidence that the percentages of
zalnourished children among participant and non-participant children in PPNS
Villages are differeat. Hovever, there is evidence of a trend that
mortality in the vulnerable age groups is higher among nonparticipant
children, and the failure to £ind differences in nutritional levels of these
tvo groups must be evallated and interpretad in consideraticn of this
finding.

C. Other Program Effects
1. Use o2 Primary Health Care

The results ¢f this study clearly demonstrate that food distribution
encourages cente> attendance and the use of available primary health care.
Participant mothe=s in Sine-Saloum vere moTe likely to return to the center
than nom-particizant wmothers fer prenatal visits and their children wvere
more oftan vaccinated agaianst measles.

2. Mocher's Rnowledge of Health Care

The results of the Sine-Saloum survey suggest an impact of the educational
cozmponent of the program. The data reveal that pain de Singe, one of the
creatmencs for diarchea that is curzeatly being taught by the program, is
used slightly but not signilficancly more frequently by participant thaa by
non-participant mothers. Participant mothess also demonstrated Crends
tovards higher rates of ~walariz prophylaxis and treatmeat thaa
non-participant =others.

3. Incidance of Disease in Childsten

The childrez of cmothers participating in the program were more fzequently
vaceinated for moasles and treated prophylactically for malaria than vere
the childrea of non-participant mocthers. It can be expected, therefore,
chat the children of participant mothers benefit from lover mortality rates
and hizher autritional status than they vould othervise have experienced.

*personal zorzunication
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4., Progras Aduniniscration

This study has afforded the evaluation team the opportunity to make some
comments relating to progras administration. These obsarvations are:

o PPNS centers are geographically vell distribucted based on the the
distribucion of malautricion in Senegsl.

o During cthe pericd of food distribucion disruption, CRS attempted
to distribuce food stocks uniforaly so that all rvegions of the
county rteceived comparabls amounts of foed. The results of Part 2
of this study demonstrata that CRS vas quite successful in this
endeavor.

o The supply of f£0od to the centers appears to be irregular.

] CRS's estimates’of population coverage in the Sine Saloua reglon
vere found to be accurate.
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VI. SUMMARY OF PROGRAM EFFECTIVENESS

The following criteria of progran effectiveness wvere chosen to judge the
overall impact of the program and to integrate the results of the dats
collected and the f£ield work. The evaluations indicate that the program is
effective and has enormous potential for impact on the nutritional status of
the children of Sensgal.

o Integration of Rucrition and ncnlth

An attampt is made via the education program to integrate health and
autzicion. In philosophy and practice, hovever, the two arTe
parceived as separate and unrelated entities.

o Change in Nutricional Scatus

An association val observed betveen length of time in program and
higher nutritional status of :children. Thers was also an
association observed becveen length of time in program and growth
rates for certain vuloerable aze periods. These £indings wers
comparable to the results of cther eveluations in this respact.
Because of wmethodological constraints 4nd potential confounding
effects of self salection, hovever, it is not possible to attribute
this association solely to the program.

o Change in Bealth Status

We believe that the participants iz the program should have an
izproved health status because of observed trends toward increased
vaccination rates, increased practice of preventive malaria mesasures
and increased ytilization of health sérvices. And, in fact,
mortality rates in the most vulnerable age groups vere consistently
lower for progran participants thaz non-participants.

o Jargeting and Coverage

The progran's tazgeting of the youngest age gIroups for nev entrants
is very good. The coverage of the progran is estimated to be 10.3
percent of all children under 5 years of age in Senegal. Coverage
could be increased though the development and implementatien of
rules governing program participation. For example, targeting could
be refocuced to under 3 vear olds or household duracicn of
participation could be limited so that other families with young
children might have the opportunity to pazticipate.

Anong those families with equal access and vho know about tha
program, the lover socioc-economic groups participate most. 7The
approximately 10Z of the population wvwho do not know about the
prograz are in a lover socio-sconcmic group. At this point thers
are only slight acztempts being made to target the most neesdy
cozmunities and no attempt is baing made to limit the duration of a
familv's access to the program. The program is currently full and
zany childran are waiting to enter.
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o ZIurmover/Consiscency of Accendasce
Consistency of attendance is very high because of strict attendance
requiremencs for contianuing participation and the amount of mouthly
movemant in and out of the program is low. The forumer sssessment is
besed on the evaluation teaun's reviev of center vegisters and ou the
parcicipation rates.

o Education of the Mothers about Those Faccors Which Influence
Nucricional Status

There is an effort to educate the mothers but the program is
deficlent in focus, materials sad personnel training.

o Training of Personnel

while programs are usually adninistersd by trained nurses, the basic
training and continuing education are insdequate to meet the needs
of cha program.

In addicion, there is no iascruction provided in hew to traia or
supervise personnel in the field.

o Supervision, Coordination and Motivation

The supervision of the program is oriented too much tovard
adminiscrative aatters saud there is no technical supervision of cthe
veighing and mother education sessions.

The lines of authority, responsibility and supervision of the
prograa are not clear. In addicion, there is & severs motivationsal
problem because many of the personnel viev the program as an
voreimbursed snd separate ducy.

o Workloal

In cercain areas of the progranm, personnel are gverworked so that
their effectivenass is impsired. This is often a problem of lack of
organizational framswork.

o PFood Deliverv
Alchough the delivery of food to the centers aprears irregulaT, the
f1eld investigatica indicates that a large percentage of che food s
sctually delivered to the mothers on 3 tizely basis despite severs
logistical constraints. The ration per fanily is 2,000 calories per
day.

o Coogcrl:iou Between Agencies

This conjoint evaluation beneficted from the active parcicipacion of
all agenc‘es and is s good indication of exiscing cooperzation.
Everyone recognizes that it is a critical element in the future
success of the program.
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Community Involvemant

The progras has begun to stimulate some community activities through
the active mother cormittees in sone centers.

Use of Surveillance Technicues to Monitor and Manage

Crowvth surveillance data are used to follov center trends but are
not as yet used in nacional prograns of nutritional surveillance.

Institucion Building

The progras has great potential for stimulating the capabilitice of
nutritionsl institutions located in Dakar (such as ITA, ORANA,
DANAS) in many areas such as surveillance, and the developmant of
indigenous vuning. foods.

Other Criteria

Economic impact and the manner in vhich the prograa deals vith the
use of indigenous foods to avoid external depsndency are also
important criteria by which to judge program effectiveness.
Assessing these criteria vas beycnd the scope of this evaluation.



VII. REC ATIONS AND FOLLOW=-UP

The evaluation tean hss deternined five major areas vhich should be changed
to iacrease the impact of thes program. To sccouplish this, tha tesm has
cecosmended that Phase III of this scudy vill consist of a vorkshop to be
held ia Dakar after the distribucicn of this vorking document.

The goal of the vorkshop is ¢a develop a specific action plan based on the
evaluation results toward promoting change ia thosa aceas listed belov vhich
the evaluation tesm has deemed necassary to increase the impact of the
program. This action plan will be developed conjointly between AID, C3S and
DANAS and should reflect the findings snd results of this vorkiang documant.
The action plan, based on the following racommendacions, must be designed
witk che active participstion of those agencies raspousible for carrying out
gecommended changes 1f it is to succeed.

A. Education cf Motlers

Design a plan for developing and iazplementing an education program for
msochers that would emphasize che msjor child caze practices for the
nuccicional scatus of their childzes. This prograa should iantecgzate the
cormunication of both health practices such as oral tehydracion for
diarrheal disease and nutritional practices such as the spproprisce use of
veaning foods.

3. Training
Design a plan to i{mplement a formal training snd continuing education
prograa for dirzectors and/or their assizcants vorking for the progras ia the
field. This progrsm should focus on the technical aspects of che program as
wvell as communication techaiques for educating mothers.

C. Supervision and Coordinacion

Desizn a plan chat clarifies the lines of suthoricy and coordination among
persons wvorking in che prograa.

D. Targeting and Coverage
Ixamine the possibilicy of implementing becter communicy targeting and
explore other ways to increase the impact of the program by increasing
coverage to more of the vulnerable children and families in Senegal. Tor
example, targeting could be refocused co only under three year olds or the
duracion of each family's participation could be limiced.

f. Surveillance

Design a plan for the cooperative use of the sonthly nucritional scatus data
available from the centers.
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VIlI. APPENDICES

A. Tabdles and Figures
Pare |

Pact 2
Part 3
Pare 4

B. Description of CRS Program
C. Anthrovometric Definitions of Malnutrition

D. Other Field Work

Tabulation Results of Questionnairas from 43 Center Chiefs and
Regionsl Coordinators
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PART T == TARLE 1

FREQUENCY AND PERCENTAGE OF MOTRERS BY PARTICIPATION STATUS
AND PRESENCE OF A PPNS CENTER IN THE VILLAGF

PPNE Villages |Non=PPNS Villages Total
Freq. 4 Freq. 4 rreq. z
Participants 181 59.5 | 168 12.1 | 346 20.8
Non=-participants X .9 779 57 .4 876 52.8
Ko knovledge 26 8.6 414 n.s 440 32.4
Total 304 100.0 1358 100.0 1662 100.0
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PART I == TABLE 2

FREOUENCY AND PERCENTAGT OF REASONS FOR CHILOREN IN PPNS VILLAGES
NOT BEING ENROLLED IN THE PROGRAM BY ELIGIALITY OF CHILD

Total
Eligibilicty/Reason Fraquency Percent® | Percent
Eiigible Children
Center too far avay 4 6.5 §.1
Doa't need it 13 21.0 13.4
Too expensive 2 3.2 2.1
Busband refused 2 3.2 2.1
No time s 8.1 5.1
Negligen: or lasy 3 6.8 3.1
Lack of information of how tu enroll child 7 9.7 6.2
Cencer enrollmenc closed dues to maximum 14 29.0 11,6
participat.on
Other (don't know; no answer) 9 14.9 9.3
total Eligible 62 100.0 63.9
Ineligible Children
Child died too soon 7 20.0 7.2
Child coo old 18 4S.7 14.9
Child coo young 3 8.6 P9
Child craveling and not in village A 2249 8.2
Requested but not yet entolled 1 2.8 1.0
Total Ineligible 33 106.0 36.1
TOTAL L - 100.0

tvichin eligibility cacegory

A=2
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FREODUENCY AND PERCENTAGE OF RECEIPT OF OTHER FREE FOOD

PART 1 ~ TARE 3

DURING PAST TWO YEARS AMONG NON=PARTICIPANTS

PPNS {p Village

No PPNS in Village

Fauily No Yanily No
doas not | knowledge | does not | knowledge
parti- of parti- of
Raceipt of Yood cipate program cipate program Total
Yes 9 4 42 21 76
9.4 1.0 S. S.b S.9
No 1] 22 i1 392 123
90.6 8s.! 94.6 94.6 94,1
Total 97 26 779 413 1313
100.0
A=3

LT~



FREQUENCY, WEIGHTED COLUMN PERCENTAGE AND ROW PERCENTAGE® OF ETENIC GROU?

PART T — TABLE 4

SY RESIDENCE AND PARTICIPATION STALUS

PPNS in Village No PPNS ia Village
Yamily No Famdily No
Tauily does 0ot | imuwledge | Family does not | knowledge

parti- parti- of parti- parti~- of
Ethaic Group| cipaces cipace progran cipaces cipace progran Tocal
Wolof 64 3 13 a1 443 a3 867
29.0 36.7 36.3 67.8 33.9 3.3 9.7

34.2 3.1 12.7 10.8 39.1 Jo.1
Serer 9% 1 11 47 172 116 489
60.2 36.6 43.5 30.2 2.7 28.0 2.3

60.3 327 7.0 16.1 s1. 34.2
Pel/Pular 16 S 0 27 120 69 23S
6.6 3.0 0.0 1.4 14,3 17.4 3.9

73.7 6.3 0.0 12.9 33.6 3.9
Mandigue ] b 0 é 10 1 a1
2.6 0.7 0.0 2.3 1.5 0.2 1.2

83.8 16.7 0.0 26.6 66.7 6.7
Diola 0 0 0 1 1 0 2
0.0 0.0 0.0 0.3 0.1 0.0 0.1

0.0 0.9 0.0 30.0 30.0 0.0
Autre 1 1 0 3 26 S 36
Senegalaise 0.4 1.0 0.0 1.7 3.6 1.0 2.1

50.0 30.0 0.0 8.8 2%.3 16,7
Autre 3 0 0 2 7 0 12
Nationalits 1.3 0.0 0.0 1.1 0.8 0.0 0.6

100.0 G.0 0.0 2.2 77.8 0.0
Total 181 9 26 163 779 414 1662
39.5 in.9 8.6 12.1 36,7 30.5 100.0

*presenced wvithia PPNS and non-PPNS villages separactely.

A-4
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FREQUENCY, WEICNTED COLIMN PERCENTAGE AND ROW PERCENTAGE* OF RELIGION

PART I == TABLE 3

BY RESIDENCE AND PARTICIPATION STATUS

PPES 4in Village

No PPNS in Village

Tanily No Family No
Fanily does not | knowledge | Family does not | knowledge

parti- parti- of parti- parti- of
Raligion cipates cipate progras cipactes cipate prograa Total
Muslia 146 89 26 162 772 410 1603
78.0 89.9 91.3 97.7 99.0 98.9 93.6

$6.4 3.4 9.2 12.1 57.4 30.5
Christian k1) 8 2 3 7 & 39
22.0 10.2 8.7 2.3 1.0 1.1 hob

77.8 17.8 bob 21.4 50.0 28.6
Total 181 97 26 163 779 414 1662
$9.5 31.9 8.6 12.1 87.4 30.3 100.0

*presented within PPNS and non=PPNS villages sevarately.

A-$



FREOUENCY, WEIGHTED COLUMN PERCENTAGE AND ROW PERCENTAGE* OF TYPE 07 HROUSE

PART I — TABLE 6

BY RESIDENCE AND PARTICIPATION STATUS

PPNS in Village

¥o PPNS in Village

Fanily No Family No
Family does not | knowledge | Family does not | imovledge
Type of parti- parti- of parti- pazti- of
House cipatas cipate program cipates eipate program Tocal
Modern 33 26 2 17 69 30 179
19.3 25.6 7.6 10.7 9.3 7.6 11.2
$5.6 41.3 3.1 14,7 59.9 25.8
Seai-Modern 49 33 ) 33 128 61 . Jos
25.7 35.0 17.3 20.6 16.5 14,9 18.6
$7.0 38.4 4.6 14.9 57.7 22.4
Sexi~ 87 32 9 99 481 220 928
Traditional «9.2 3.1 35.4 39.2 60.8 2.2 34.7
68.0 25.0 7.0 12.4 60.1 27.3
Traditional 10 é 8% 16 101 103 267
3.8 3.3 39.5 9.4 13.5 5.7 15.3
37.0 2.2 40.7 7.3 43.9 46.8
Total 181 97 26 163 779 414 1662
39.5 31.9 8.6 12.1 57.4 30.3 100.0

*presented within PPXS and non-PPNS villages separately.

A-6



FREQUENCY,

PART I = TABLE 7

WEICHTED COLUMN PERCENTAGE AND ROW PERCENTAGE® OF CURRENT MARITAL STATUS
BY RESIDENCE AND PARTICIPATION STATUS

PPNS in Village No PPNS in Village
Family No Family No
Current Fanily does not | knowledge | Family does not | koowledge

Marital parti- parti- of parti~- sarti- of
Status cipates cipate, prograa cipates cipate progTan Total
¥aziee 172 a8 23 162 761 402 1608
94.6 88.0 84.9 94.3 97.7 97.0 96.3

60.8 3.1 8.1 12.2 7.5 30.3
Separee ou k| [ 0 2 10 4 23
divorcee 1.3 6.6 0.0 1.3 1.3 1.1 1.6

42.9 $7.1 0.0 12.5 63.5 25.0
Veuve 1 2 1 1 4 S 14
0.8 2.3 2.8 0.2 0.4 1.2 0.8

25.0 $0.4 23.0 10.0 40.0 $0.0
Celidbetaire S 3 2 0 & 3 17
3.4 3.2 12.3 0.0 0.3 0.8 1.3

50.0 30.0 20.0 0.0 57.1 2.9
Total 181 97 26 165 779 414 1662
59.5 31.9 8.6 12.1 S4.4 30.5 100.0

*presented within PPNS and non=-PPNS villages separately.

A-7



PART I == TABLE §

FREQUENCY, WEIGHTED COLUMN PERCENTAGE AND ROW PERCENTAGE® OF MOTNER'S FRENCH SCHOOL

ATTENDANCE BY RESIDENCE AND PARTICIPATION STATUS

PPVS in Village

No PPNS in Village

Fanily No Yamily No
French Family does not | knowledge | Family does not | knowledge
School parsi- parti~- of parti~ parti~- of
Atcendance | cipates cipace progran cinates cipace progran Total
Yes 22 17 S é 29 S 82
13.6 25.6 23.5 2.4 b.b 1.2 5.9
50.0 38.6 11.4 10.5 76.3 13.2
No 159 80 21 161 730 409 1580
86.4 79.4 76.5 97.6 93.7 98.8 94,2
61.7 30.8 8.1 12.2 6.8 31.0
Tocal 181 97 26 165 779 (9 1 1662
9.3 3.9 8.6 12.1 57.4 30.5 100.0

*presented within PPNS and non~PPNS villages separ ~ely.

A-8



PART I — TABLE 9

FREOUENCY, WEICHTED COLUMN PERCENTAGE AND ROW PERCENTAGE* OF MOTHER'S ABILITY
TO READ FRENCR BY RESIDENCE AND PARTICIPATION STATUS

PPNS in Village No PPNS in Village
Tamily No Fanily No
Faunily does not | knowledge | Family does not | knowledge
Ability to | parti- parti- of parti- parti- of
Rezd Franch | cipates cipaty prograa cipates cipate progran Total
Yeas 14 9 2 1 18 2 46
8.6 13,0 $.6 0.6 2.7 0.5 3.6
56.0 36.0 8.0 4.8 85.7 9.5
No 167 a8 24 164 761 612 1616
91.4 97.0 94.4 99.4 97.3 99.5 96.6
$9.9 1.3 8.6 12.3 56.9 30.8
Toctal 181, 97 26 165 779 Llé 1662
2%.3 3.9 §.6 12.1 57.4 0.5 100.0

*presented vichin PPNS and non=PPNS villages separataly.

A-9



PART I — TAZLE 10

FREQUENCY, WEIGHTED COLMN PERCENTAGE AND ROW PERCENTAGE* OF HUSBAND'S EDUCATION
BY RESIDENCE AND PARTICIPATION STATUS

PPNS ia Village

No PPNS in Village

Family No Family No
Fanily does not | knowledge | Family does not | knowledge
Husband's parti~ parti- of pazrti~ parti- of
gduzation cipaces cipate progran cipates cipate progTan Tocal
No schooling 134 70 2 149 712 376 1462
74.5 72.6 90.4 89.1 91.7 91.8 88.2
$9.6 1.1 9.3 12.0 $7.6 30.4
Soma 9 [y 0 9 18 9 49
prizary 3.7 S.1 0.0 6.1 2.3 2.1 3.2
69.2 30.8 0.0 25.0 50.0 5.0
Complete 17 8 0 1 13 7 46
prizary 10.1 8.1 Q.0 0.8 1.9 1.7 3.l
68.0 32.0 0.0 6.8 61.3 33.3
Some S 7 1 1l 2 2 18
secondarcy 3.0 9.3 3.2 1.0 0.3 0.6 1.4
38.5 $3.8 1.7 20.0 40.0 40.0
Complate 1 1 1 0 é 0 7
..cond‘r’ 0.8 0.8 302 0.0 0.6 0.0 0.4
33.3 33.3 33.3 0.6 100.0 0.0
Some 0 1 0 0 3 0 [ §
Cﬂu.‘. 0.0 Q0.7 0.0 0.0 0.4 0.0 0.2
0.0 100.0 0.0 0.0 100.0 0.0
Not aamed 10 3 1 S 3 17 59
3.9 3.3 3.2 3.0 2.9 3.9 3.6
71.4 21.4 7.2 11.1 S1l.1 37.8
Tocal 176 9% 26 165 775 411 1643
59.9 32.0 8.1 12.2 87.4 30.4

100.0

*pregsented within PPMS and non=-PPNS villages separately.

A-10
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FREQUENCY, WEIGHTED COLIMN PERCENTAGE
OCCUPATION BY RESIDENCE AND PARTICI

PART I = TABLE 11

PPNS in Village

No PPNS in Villar:

AND ROW PERCENTAGE* OF RUSBAND'S PRINCIPAL
PATION STATUS

Family Family No
Husband's Fanily does not Iknowledge | Family does not | knowledge
Principal parti- parti- parti- parti- of
Occupation cipates cipate cipates cipate progran Total
Cultivateur 119 L}] 138 639 aso 1319
68.6 56.1 84.0 81.3 85.2 79.4
62.0 28.6 12.2 56.7 .l
AutTe 6 2 4 18 9 k1)
'Cti'iti. 3.4 1.7 300 3.0 206 209
prizaice 75.0 25.0 12.9 58.1 29.0
(pecheur,
eleveur,
mineur, etc)
Cozmercant 10 k] 2 1 a 10 LY
S.0 3.5 7.6 0.5 4.3 2.4 3.5
66.7 20.0 13.3 2.4 73.8 23.1
Artisan, 10 8 1 6 K} 13 75
ouvrier 6.3 8.3 3.2 3.6 4.8 3.7 4.8
indulttill 52.6 62 01 5-3 10 07 62.5 26 02
Fonczionnaire 7 6 b 1 10 1 26
b.l 9.6 3.2 1.0 1.4 0.3 1.9
$0.0 42.9 7.1 8.3 83.4 8.3
Profession 2 3 0 2 9 2 i8
ubltlll. 1.2 2.4 0.0 1.1 1.3 0.5 1.1
cadre, 40.0 60.0 0.0 15.4 69.2 15.4
snseignant
AutTe 18 12 1 10 19 18 78
(activite 9.6 15.9 3.2 S$.7 2.5 4.6 $.0
economique) 58.1 3e.7 3.2 3.8 4S8.3 L2.9
Pas 1 1 1 1 2 1 7
d'gectivite 0.4 0.8 302 0.8 0.3 0.3 0.4
sconimique 33.3 33.3 33.3 25.0 50.4 25.0
Ne sait pas 2 2 0 b 10 3 17
1.4 1.5 0.0 0.6 1.3 0.5 1.0
80.0 $0.0 0.0 77 76.9 15.4
Totai 178 92 26 164 R kE %08 1636
60.1 31.6 8.3 12.2 $7.8% 30.3 _10n.0
epresenced vithin PPNS and non=PPNS villages separately.
A-11
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FREZOUENCY, WEIGHTED COLMS PE
BY RESIDENCE

PART I — TABLE 12

PPNS 1a Village

No PPNS in Village

RCENTAGE AND ROW PERCENTAGE® OF MATERNAL AGE IN YEARS
AND PARTICIPATION STAIUS

Tamily Mo Family Yo
Taally does oot | kmowledge | Family does not | knowledge

Macernal parti~ parti~- of parti- parti- of
Age cipates cipate program cipaces cipats program Tocal
15-19 14 u 3 12 78 48 168
6.7 0.0 22.7 7.3 9.5 11.7 9.7

46.7 36.7 16.6 8.7 $6.5 4.8
20=24 46 27 ) s 195 9 399
23.1 30.4 14.1 22.3 25.4 22.1 26.1

s8.7 36.0 S.3 1.7 60.2 8.1
25-29 33 20 8 43 193 98 399
19.6 21.4 32.1 28.4 28.8 2.1 26,1

35.6 1.7 12.7 3.4 7.4 29.2
30-34 37 13 2 33 121 79 283
20.7 10.7 7.6 20.2 19.3 18.9 17.0

71.1 25.0 3.9 14,2 $1.9 33.9
35-39 32 18 3 27 120 36 256
18.1 19.3 1.3 15.9 15.5 13.2 13.5

60.4 34.0 3.6 13.3 9.1 27.6
40+ 19 8 ) 10 72 42 155
1.9 8.2 12.3 0.0 9.7 10.0 9.6

1.3 25.8 12.9 8.1 38.1 3.8
Tocal 181 97 26 165 779 414 1662
$9.5 3.9 8.6 12.1 37.4 30.3 100.0

spresenced within PPNS and non-PPNS villages separately.

R=12
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PART I = TABLE 13

FREQUENCY AND PERCENTAGE OF NUMBER OF LIVE BIRTHS BY RESIDENCE AND PARTICIPATION STATUS

PPNS in Village No PPNS in Village
Family No Faaily No
Family does not | knowledge | Family does not | knowledge
Nuzber of parti- parti- l of parti- parti- of
Live Births | cipates cipate orogran cinates cloate oroLTAM Total
1 19 a 3 8 137 71 259
10.4 20.) 15.1 S.2 16.9 17.0 15.3
2 16 19 5 29 109 61 239
8.9 20.3 18.2 17.6 14,2 15.3 14.7
3 30 17 2 26 116 67 258
15.3 20.8 6.7 15.4 15.6 15.9 15.9
4 22 12 S 23 109 34 228
11.8 11.9 18.7 13.2 13.4 13.1 13.1
5 25 k] 23 73 48 179
12.9 6.6 13.1 14.6 9.3 11.6 10.6
6 12 8 1 20 68 » 146
7.0 6.9 3.8 11.7 8.6 9.3 8.6
7 22 4 2 10 41 24 103
12.7 4.1 7.5 6.6 8.4 S.6 6.5
8 13 & 1 7 48 18 91
7.7 b4 3.8 4.0 6.3 4.0 S.5
9 10 3 2 8 k1 22 79
8.7 2.4 7.6 S.0 4.8 S.4 4R
10 7 0 1 8 29 7 52
4.3 0.0 2.8 4.7 3.9 1.7 3.2
11 S 0 0 2 10 1 18
3.3 0.0 0.0 1.4 1.4 0.3 1.2
12 0 2 1 0 k] 2 8
0.0 0.0 2.8 0.0 0.3 0.5 0.3
13 0 0 0 0 1 1 2
0.0 2.3 0.0 0.0 0.1 0.2 0.1
14 0 0 0 0 0 1 1
0.0 0.0 0.0 0.0 0.0 0.2 0.1
15 0 0 0 1 1 0 2
0.0 0.0 0.0 0.5 0.1l 0.0 0.1
Total 181 97 26 163 779 Llé 1662
100.0

A-1)
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PART T = TARLE 14

FREQUENCY AND PERCENTAGE OF NUMAER OF CHILDREN WHO DIXD
BY RESIDENCE AND PARTICIPATION STATUS

PPNS ia Village No PPNS i{n Village
Taaily No Tanily Yo
Nuaber of Fanily does not | imowledge | Fauily does not | knowledze
Children patti- pacti~ of parti~- parti- of
Who Died cipates cipate prograa cipacas eipate progran Tocal
0 78 43 7 é8 ik )8 163 637
42.1 46.3 27.7 40.A 2.2 1.2 41.8
1 47 1 7 39 184 109 417
5.8 32.9 8.1 26,1 238 26.3 5.9
2 27 L [} 3s 119 &0 293
15.3 7.6 15.1 2.2 15.4 14,9 15.1
3 16 8 7 13 aA 27 138
9.3 8.1 22.6 8.2 R.6 6.4 8.3
4 ] 2 1 'Y 4l 26 79
3.4 1.9 3.7 2.2 §.3 f.1 4.7
] 7 3 0 5 | 20 15 49
3.8 3 9.0 1.8 2.4 3.7 2.9
6 )8 0 0 2 11 4 18
0.4 0.0 0.0 1.2 1.4 0.9 1.0
7 0 0 1 n 4 4 9
0.0 0.0 2.8 0.0 0.6 0.9 0.5
8+ 0 0 0 1 1 ) 2
0.0 0.0 n.0 0.6 0.1 0.0 0.1
Total 181 97 26 168 779 als 1662
100.9
A=1l4



PART T = TARE 15

FREDUENCY AND PERCENTAGE OF AGE OF YOUNGEST CHILD
BY RESIDENCE AND PARTICIPATION STATUS

PPNS in Villege No PPNS in Villege
Touily No Taunlly No
Age Fanily does not | knowledge | Tamily does not | knowledse

Youngest parti- parti- of parti- parti- of
Ghild cipates cipate ProgTam cipates cipate proxram Total
0=1 yrs. 61 30 12 46 216 118 &R0
35.7 42.2 40.9 32.) 33.5 3.1 3.5
1-2 yrs. L1 ] 13 9 42 189 a7 397
6.6 18.9 3.3 28.6 29.9 27 .6 29.3
2=3 yrs. 29 12 2 K} 120 66 264
8.1 17.7 5.9 23.4 19.2 20.8 19.5
3=4 yrs. 1) ] [ 9 68 32 134
7.3 12.7 12.4 6.6 10.7 10.3 9.9
4=$ yrs. 3 k] 2 10 k) 7 36
1.3 4.3 6.6 7.2 S.3 2.6 bhol
S+ yrs. 1 ;| 0 k| 10 S 22
0.8 Y | 0.0 2.1 1.5 1.6 1.6
Total 165 69 29 148 633 312 1333
100.0

A-1$



PART T = TABLE 16

FREQUENCY AND PERCENTAGE OF PRENATAL VISITS FOR LAST PREGNANCY
BY RESIDENCE AND PARTICIPATION STATTS

PINS in Village No PPNS in Village
Pamily Yo Tauily No
Tanily does not | kacwiedge | Family does not | knovledge

Prenatal parti- parti- of parti- parti~- of
Visits cipates cipate pragran cipatas cioate progran Total
Tes 99 2 3 73 298 108 638
1.9 34,1 1.7 44,6 37.9 26.2 38.2
Yo 82 43 18 92 479 o6 1022
48,1 43.9 68.3 5.3 62.1 73.8 61.8
Tocal 181 97 26 168 1717 414 1660
100.0

A-16



FREQOUENCY AND PERCENTAGE OF POSTNATAL EXAMINATIONS FOR YOUNGEST CRILD

PART I = TARLE 17

KY RESIDENCE AND PARTICIPATION STATUS

PPNS 1n Village

No PPNS in Village

Tanlly No Fazily No
Fanily does not | knoviedge | Family does not | kaovledge

Postnatal parti- parti- of parti- pasti- of
Visits cipates cipate prograa cipates cipate progras Total
Yes 80 33 3 63 201 82 462
.4 33.3 12.1 37.3 25.0 20.2 27.2
No 101 64 23 102 78 bbbl 1200
58.6 66.5 87.9 62.5 75.1 79.8 72.8
Total 18l 97 26 165 779 414 1662
100.0

A=17



YREOUENCY AND PERCENTAGE OF AGE IN MONTW
STOPPED BREAST FEEDING BY RESIDENCE AND

PART I == TABLE 18

$ AT WNICH YOUNGRST WEANED CATLD
PARTICIPATION STATUS

PPNS in Village No PPUS {n Villaze
Family No Panily No
Paully does not | knowledge | Family does not | ‘movledge
Age L parti-~ parti- of parci- varti- of
Moaths cipatas cipate progcam cipates cioate progras Total
1-6 L} L] 2 8 28 22 72
7.0 12.9 9.0 10.8 R 11.9 10.2
7=-12 é 4 1 ) 26 12 33
10.2 8.3 16.4 9.9 7.8 5.8 7.7
13-18 13 10 0 12 b} ) 22 112
l‘ o“ b, 01 °o° l7 06 13 o. 11.1 l, 01
19=24 36 26 3 37 193 110 409
,:.3 ‘8 o‘ 3’ .2 35 07 ’709 39 o‘b S‘ o‘
r3 4 7 b 1 é 32 22 71
10.9 11.3 16.4 6.0 1.0 12.1 10.3
Total 66 33 ? 67 33 188 718
100.0
A-l9



FREOUTNCY AND P
RECEIVED SOLID

PART I == TAMLE 19

FRCENTAGE. OF AGE IN MONTHS AT URICH YNUNGEST CHILD
FOOD BY RESIDENCE AND PARTICIPATION STATUS

PPNS in Village No PPNS in Village
Tanily No Taully No
Fanlly does not | knowledge | Fanily does not | knowledge

Age in parti- pacti- of parti- parti- of
Months cipates cipate progran cipates cipate progran Total
1-6 90 8 14 71 322 160 699
67.7 62.4 73.3 62.2 61.0 59.0 62.0
7=12 36 18 S 37 172 L L) 385
25.2 29.2 267 30.2 33.7 33.) 31.4
13-18 3 0 1 9 ) 24
3.3 S 0.0 1.0 1.A 2.2 2.9
19-24 S ] 0 7 16 14 &é
3.7 3.2 0.0 6.0 2.9 S 1.8
25+ 0 0 0 n L1} ] 94
0.0 n.n 0.n n.0 0.2 nNn 0.l
Total 136 6l 19 116 s19 264 1122
100.0

A=12



PART I ~ TABLE 20

FREQUENCY AND PERCENTAGE OF PRESENCE OF DIARRHEA IN YOINGEST CWILD
DURING TWO WEEKS PRIOR TO SURVEY 3Y RESIDENCE AND PARTICIPATION STATUS

PINS in Village No PPNS ia Village
Temily No Family Yo
Family dogs not | knovledge | Family does not | knowledge

Preseace of | parti- parti~ of parti- parti- of
Diarrhes cipates cipata progrm cipates cipace progran Total
Yes 82 2 14 67 325 163 631
8.4 44,6 9.8 46.4 s1.2 1.8 49.9
No 83 3 13 78 1s 152 682
1.6 55.4 $0.2 3.6 48.8 48.2 S0.1
Tocal 163 71 3 148 640 319 1363
100.0

A=20



PART 1 == TARLE 21

FRENUENCI AND PERCENTAGE NF METHOD USED TO TREAT NIARPHEA IN YOUNGEST CHILD
DURING PREVIOUS TWO WEEKS BY RESIDENCE AND PARTICIPATION STATUS

PPNS in Village No PPNS in Village
Tamily No Tamily No
Tanlly does not | knowledge | Family does not | knowledge
parti- parti- of parti- parti- of
Mathod cirates cipate prograa cipates cipate progTan Total
Pain de sings 14 ] 2 13 28 11 70
18.5 6.3 17.3 2.5 9.2 6.6 10.9
Sals de ] 0 b 1 6 1 11
r.h’dr‘:ioﬂ 2.8 0.0 6.6 1.3 1.6 0.5 1.5
I.v. 1 0 0 0 1 0 2
1.0 0.0 0.0 0.0 0.3 0.0 0.3
Medicamant 4s 16 6 32 165 92 356
pharmaceutique| 52.3 S1.8 43,9 46.6 49.4 L L% S1.3
sutre qus 2
et ]
Traitement 4 e 1 4 17 14 &2
tradl tionnel 4.9 7.7 5 o7 S.A .4 8.4 6.3
Toute 0 1 0 0 0 0 1
coabination 0.0 2.3 0.0 0.0 0.0 0.0 0.1
conprenant 1
ou 20ul
Autte 3 2 1 3 17 9 33
(trestment) 4.1 S.6 5.8 (19 S.1 S.7 S.2
Pas de 12 9 3 14 L} 36 139
traitement 14 .6 26.2 20.0 20.8 27 .2 22,1 230’
Ne se 1 0 0 0 6 0 7
souvient pas 1.8 0.0 0.0 0.0 2.0 0.0 1.1
Total 82 32 14 67 328 163 6A3
100.0
A=21
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FREQUENCY AND PERCENTAGE OF FEVER,
IN YOUNGEST CHILD DURING LAST WINTER

PART I == TABLE 22

MALARIA TREATMENT AND PROPHYLAXES
3Y RESIDENCE AND PARTICIPATION STATUS

PENS 4n Village

No PPNS in Village

Tamily No Tamily Yo
Tever, Tanily does not | kmowledge | Family does not | knowledge
Treataent, | parsti- parti- of parti- parti- of
Prophylaxes | cipatas cipate progTm cipates eipate progras Total
No Fever 10 6 4 15 73 n 146
No Nivaquine 6.7 10.2 13.8 10.9 12.2 12.7 11.4
No Fever 21 4 0 10 28 S 66
Preventive 14.0 6.8 0.0 7.3 4,3 lo’ $.2
Nivaquine
fever 103 37 16 A9 338 163 766
Nivaquine 68.7 62.7 $5.2 64.3 39.A 56.3 60.1
Fever 10 9 7 18 117 19 240
Yo Nivaquine 6.7 15.3 2.] 13.0 19.3 26.6 18,9
Don't kaow 6 3 2 ] 23 14 56
or remeaber 4.0 S 6.9 6.4 6.2 6.7 4.4
Total 150 39 29 138 399 299 1274
100.0

A=22



PART I — TARLE 23

FREOUENCY AND PERCENTAGE OF NUMBER OF DPT/POLIO IMMUNIZATIONS IN YOUNGEST CHILD
SY RESIDENCE AND PARTICIPATION STATUS

PPRS in Village No PPNS in Village
Faxily No Family No
Number of Tanily does not | kmowledge | Family does not | knowledge

Izmuniza=- parti- parti~- of parti- parti- of
tions cipates cipate prograa cipates cipate prograa Total
0 152 61 28 136 616 307 1300
87.0 82.9 97.5 83.6 95.5 97.0 93.8
1 16 7 0 6 17 3 &7
10.7 11.9 0.0 3.8 2.9 1.1 .1
2 0 1 0 2 3 1 8
0.0 2.3 0.0 1.3 0.5 0.3 0.7
3 2 2 1 2 ) S 18
1.5 2.9 2.3 1.3 1.1 1.6 1.4
Total 168 n 29 146 662 316 1373
100.0

A=23



PART I == TAWLE 24

FREQUENCY AND PERCENTAGE OF BOG VACCINATION STATUS IN YOUNGEST CRILD
BY RESIDENCE AND PARTICIPATION STATUS

PPNS {a Villare No PPNS ia Village
Tamily No femily [ No
Family does not | imowledge | Family does not | imowledge
parti~ parti- of parti- parti- of
Status cipates clpate progcaa cipates cipate progran Total

Vaccinated 23 7 1 16 39 1 97
18.7 11.8 2.3 10.7 6.5 3.7 8.1
Not 148 64 28 130 603 308 1277
Vaceinated 81.3 88.2 97.3 89.3 93.5 9.3 el1.9
Tocal 168 2! 29 146 844 16 1374
100.0

A=24


http:FtMUI.CT

PART I == TAMLE 2%

FREOUENCY AND PERCENTAGE OF MEASLES VACCINATION STATUS IN YOUNGEST CRILD
BY RESIDENCE AND PARTICIPATION STATUS

PPNS in Village J No PPNS in Village
Taully Ne Fanily No
Family does not | knowvledge | Family doas not | knowledge

parti- parti- of parti- parti~ of
Scatus cipates cipate progra cipatas cipate prograa Total
Vaeeinatad 50 13 S 32 125 Sl 276
30.3 18.6 14,8 21.9 19.1 16.0 20,0
Not 119 S8 24 114 519 268 1102
Vaccinated 69.7 Al.4 RS.3 78.1 80.9 4.0 RO.N
Total 169 71 29 146 64l 16 1378
100.0

A=2%
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PAST § ~— TARMLE

FO%:URNCY AND PEACINTIAR GF AGE OF AL CHILESYR IR VEARS IV o BESIOMICE AN PLETICIFATIAN STATHS

1-4 be co PPES -3 = co vPus_____ |
- - |
Preseat [Past mevledpeiPreseat JPast Saweliedpe]Peesect [Past
part ich-]possict-|pastici- of pars lch-[possici-|pastici- of pastici-Joosticl~
age [pation [petien [paties pcogran [petion Jpstie: Jpetim psogsen [patlen [patien Totol
s8-8 3} ] Y ] 18 ] [ ] L 3 [ ] ()] ] [ 1 [}
0.6 1.9 0.9 22.3 1%.9 2.2 0.9 22.6 1.9 a8 18.3 22.2 9.2
-2 (1) L » ] 13 2 1 }) [} ? 1 ] (31 [ ] () }
24.8 [ ¥ ] 17.6 2.0 n.6 4.9 17.2 4.8 .0 3.7 19.8 16.9 18.3
2-) 3 L] ) 0 [ (3] 20 3 2 123 [ 1] s
18.7 1.3 12.% 10.2 n.» 3.4 138 12.8 L ] | 9.8 18.8 1.8 17.8
>4 43 ] n ) ] ? [ }) ] ? 4 (1.} m »ns
20.9 7.8 1.2 10.3 12.9 16.8 3.9 1%.1 19.4 23.% 15.0 18.8 1.4
4-3 n ] (1] L] [ ] 16 [ Y [ 1] ? 18 116 38 37
2.1 2.2 10.8 0.9 na ».3 [T Y8 ) 1%.7 0.2 4.l 14.9 140 16.7
1 12 [} ] 1} ) b} L] 1 11 b | 2 al ' 42 b}
4.0 MN.s 8.7 8.3 4.3 22.4 12.8 14.8 e.9 1.0 12.0 1.3 1.4
Tet ol ] » (1)) 43 2 48 423 11} ) 1 1) 100 38 nn
100.8
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FROUUENCY AND PERCINTAGE OF PRLSINCE 6F PIARGURA

mRT ) -- TARE 7

180 ML CHLEAEE MRINC TVD VIIRS PRIAR TO SIMVEY 87 PARTICIPATION STATUR

1-4 bm 00 PPNS

3-8 k= te PONS

] [ ] e
Presnnce|Ps Past tassledge] Present |Post Neon- tnsvicdpne|Present [Past Noa= Sasviedge

of past lcl- pastlel- 'nl lel- of pasticl-pastici-fpartict- of psestici-jparcici-Jparticl- of
slorrhes]potion [potlon [poties proacan [patlion [pet len [patlon prontan [potien [petion pation progran [Tetel
Tes ) a2 22 29 1. 17 42 9 b | 269 1”7 are
“.. 6.0 3.2 n.0 4.2 0.0 4.0 ».A b ) 1S | 15.8 », 43.9 40.9
[ ) 108 ” " b » b 4] b (] n” 23 s an 3 180
0.0 3.9 62.8 43.9 $3.8 72.8 6.9 4.0 4.7 [ 17 | se.1 .1 se.3
Tetel 1% 3 169 [} ] [ 3] b ) ) (1} 1 1] ] ] [ ) b1} ) 27
100.9




A\

ST § -~ TARS 28

n-mnmuamamaomlnualmulnumnlnu-u.mun-lum

et hed Total
Paln de slage
18.% 32.8 9.4 .2 2.6
Sels 4o ° ° ) ° ° ) ’ ) ° ° ) I ]
sebpdces len .8 (¥ ] (¥ ] [ ¥ ] (¥ ] 6.3 5.3 6.9 0.0 [ ¥ ] 3.2 0.6 1.8
3.Y. [ ] () () [ ] ] () ] [ ] () () [ ) () 3
(18 | a.8 [ W ] 8.8 a0 e.0 8.8 0.8 0.8 .8 [ ¥ ] 8.0 0.2
Medicansnt ° 3 N [ 1 | 1] [ ) [ ] 0 ) [ | (11 10 on)-
phomacent iqua] 60.9 2.4 3.8 63%.) .0 N4 42 63.) 9.0 3.0 .3 29%.4 1.8
sutée Que 3
ot )
Treltament b | ® 4 | [ ) [ ) 1 ® ® | [ 1) 13 38
ssadislonned 3.} 8.8 1.8 4.) 0.8 [ ] ?.8 o.h .8 33.2 3.4 akl $.7
Tonte [ ] [ ] [ ) ® [ ] () ® e () ] (] [ ] |
conbl asg len (¥} 0.8 1.2 8.0 .8 a.n 8.0 e.0 (¥} [ F ] [ F ] .8 8.1
cangsensnt |
o 3 on )
astse 3 () [ ] [ ] | [} ” | ® ® 1] [ ) »
(s vectasat) 4.2 .8 [ 3.7 6.2 s.) 4.8 4.0 0.8 e.0 C'. b ¥ 4.2
Pas do ? b | [ 1) 4 4 2 (1) ) 2 [ ] o ) %
sselsansat 0.2 43.3 19.8 2.3 12.8 4.9 7.} 19.0 0.3 n.g 3.8 22.) 22.8
Be o0 [ | [} b | [ ] [ ] : ) [ [ ) [ ) | [ 1) L ] 432
senvieat poo 3.0 .3 3.3 (¥} [ ¥ ] 3.9 3.9 0.8 0.8 1.0 .8 4.8 [
I T [ ] ? e 22 » [1) [} 1] 43 [] 4 me 11 [11)
100.9
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PART | —- TARLE ¢

SUBINE TWR WFIES PRIGS TO SUMVEY BV PARTICIPATIOR STATRS

Y

§-4 k» to PPRS

e e
Cever, esont [Pest e ' cdge| Present [Post Flo- meuledae|Present
Trestnrat, Josctici-Jpoctict- posticl- [ sertici-Jpartici-|portici- nt portlect-|
Psapiglanes [potlon [potlea |ret (L] peogran [potiea [oetliea jeet len psegran [petlen Total
B Pever b ) [ ] ” | [} [ ] b, | 1) b ) ] 7” 3 (11
e Blvag-1 2.2 2.9 0.3 7.8 3.3 2.2 7.0 1.0 1%5.6 4.3 1. 9.2 a.s
e Fever 33 2 [ ] [ ] [ ) [} 20 [ | [ ] [ ] 24 [ ) 104
Pseveat bve .1 (¥} 3.8 0.8 9.3 9.2 3.9 e.) a.0 3.8 3.9 1.8 [ ]
Slvequiee
fever (17} 26 [ ] E 3 ) () ] 23 0 ) 7 L[] » 203 1
Mesqules 6.0 74.9 0.4 9.7 sn.e 8.9 6.0 el.0 .7 9.0 3a.3 7.3 6).2
e, 14 9 " (1} ] b ) (3 | 1 [ ] ¢ 100 L} ) »s
e B 4.9 1.9 10.8 n.0 (N | 10.9 1”n.e 13.8 n.? M.A 22.4 24.2 0.2
Sen't boee | 2 10 | o [ ] 1) ] [ | b 1 » "
o¢ sensaber 2.2 [ $ ) 7.8 4.8 ( F J 8.8 4.0 1.8 0.8 1.9 4.9 8.l 3.0
et el "3 » 19 42 [ } ] (1] [ ] 00 n ” [ _ ] ne NN
1m0
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8T I -~ TARLE 30

FeEMEENEY 0D PEOCENTASE OF WNNSR OF SPF/9aL10 DUSSITATIONS TN ALL CHESMES BV PASTICIPATION STATHS

oous o Villape

1-4 b ¢ PPUR T34 ba ¢o PPUS
» L Ne Ne
J Peot tnaslodge] Precsest |Pest tnasl odge]Crosest [Poat neslodpe
8 possict-|poritcti-|porniat- of poss bei-Jpastict- of pessict-Jparsici-Jpestici-] .of
tmbes fpottien [potten [pettion psegran [potion [peticn [pstien pregsen Jpotlen [potion patlon peogsen [VTatel
[ ] (1] » 1% » 8 » n2 10l ”n " 42 %9 w0
8).3 [} 8 ] 2).% w0 20.8 [ } 9.9 28,3 4.0 100.8 9.3 7.8 2.6
| } ”» 3 [ ] [ | 3 » [ ] e 1) 3 ”
3.3 [ W ] 3.9 3.4 8.0 .9 4.9 2l a.8 ol 3.2 [ X ] 4.0
3 4 [ ] [ } | 3 | ) [ ] [ } L ] 3 3 23
3.8 3.3 8.9 3.4 8.4 9.3 0.9 1.8 3.3 [ ¥ ) 0.3 a.3 1.3
p | 4 3 ] ] 3 3 ? 4 [ [ ] [ 1 ] [ 3 48
38 b4 9.3 3.3 4.3 3.3 .9 2.0 [ ¥ ] [ F ] 3.8 .6 3.3
4 [ ] ] e [ ] 3 | 3 [ e [ ] [ ] o [ )
.0 oA [ ¥ [ ¥ 3.2 0.8 o.3 [ W] [ ¥ ] [ ¥ ] [ ¥ ) [ ¥ ] 0.3
Yot ol |} » (11} 42 [} ] o (Y4 ) 19 b1 [ 1) [ ) ne 2123
1000
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FRMMEGENCY AND PESCINTIER OF PRESRAER OF BB POUSIZATIAR STATNS 15 ALL CRILASEN SU PARTICIPATIAN sTaves

T-0 b= te PP -3 ta (o PP
[ " [
[ sesent jPoot tnesledge ] Present [Pset hoarledge]Precsent |Pset teasiedpe

Tomsal-[loest ici-jport lect-]pecticl~ of vorticl-[peretct-fparticl- ol perticti-]pactici-]partict- of

sstien Jpotien [petien Jpotion pregron Jootion [ostlicn jeetieon stegten [ostton [oetisa lpetien progzen JTetel
3

Yee » ]  } ] [ ] e 1] n ? ) | sl 29 »y
18.8 21.0 18.4 1.8 1%.8 2n.% [ ¥ ) 3.4 195.9 10.3 h.l 8.3 0.4
e 170 N (311 n b1} b ) ”e (1] m " (2] Y 0487
[ 1% ] 9.8 8Y.6 a).8 ar .0 72.8 al.é 4.6 [ 19 ] [ X ] 9.9 L) 18 .6
Yol ol 0 » 1 42 (3] [ " ] an "3 ” 19 (3, »ne 2224
1000
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ST § — TARLE N

COEMERIEY ARG FECHNCAAE OF FOSSENCE OF MEASLES SACCING STATRS U ALL CHILSRED BY PARTICIATION STARNS

PPl Jc Village

§-4 b= §o PPRS
] [ ]
Peossnt |Peet Fh-lol.n Psesent [Post tnasisdge mavledge

e soles) pestici-Ypasulci-Jpartiel~ of poctici-Jpestici-|pocsicl- of of
Vecclony pot lon lmlu potlien pregean [potien [potlion [petien pragsea pregran [Tetel
Yoo [ ) n 42 (1} [} ) b} ] 1§43 n "’ ? 169 (1) 23
43.9 (¥ 7.3 .0 ».0 2%.9 9,.) 8.9 3.4 1.4 12.9 7.8 2.3
[ ] [ 1) ] [} [} 4] » a8 " e ag » 12 b} | MNé 1682
7.8 n.e 72.8 6%.9 J2.8 &4.0 a.? n.9 63.6 63.0 7.0 [ VK 72.%
Yat sl e » ”a 43 (3} ] “ 423 (1} 2 1] , ne 1
108.8
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PART I — TARLE 1)

TOTAL. FREQUENCY AND WEIGHTED PERCENTAGE OF RECENT® INCIDENCE OF DIARRIFA IN QIILDREN BY AGE OF CHILD,
VILLAGE AND PARTICIPATION STATUS

PPNS Villape I-4 km from PPNS 5-30 km from PPNS
No No No
Present [Non- kaowledge|Prescnt |[Non- knowledpe [ Present |Hon— knowledge
Age partici-jparticti- of partici-]partict- of particti—-|particl- of
ie Months] »/2 |pation |pation progras |pation |pation progrem |pation |pation program | Totell
<12 X 69.8 41.3 43.9% 60.6 46.7 £4.3 44.5 54.8 55.7 S1.6
a 25 61 11 10 9% 26 '6 133 a7 4535
12-2) p 4 s1.9 $9.4 75.8 4R8.1 9.2 69.4 71.2 $3.9 63.9 57.9
n 47 26 7 14 13 19 6 132 69 3%
24-3% 4 45.0 41.13 66.0 66.4 49.5 3.9 37.1 NS 43.7 41.6
n 36 23 S 18 s7 1] 3 1i8 sa k1Y)
Je-47 4 25.1 m.? nJga 21.7 9.6 0.7 12.9 41.1 42.0 3.5
n 36 22 h | R 6 17 7 9% 61 3V
408-59 4 2).9 16.9 AR.6 27.9 32.7 21.1 0.0 21.9 8.4 21.1
n 35 I8 L} f 49 17 7 101 46 38
60 4 0.0 10.7 22.) 0.0 10.0 13.7 48.6 22.9 26.0 in.1
] 9 12 S R | » 13 2 67 35 202

tduring Lvo weeks prior te fnterview
falso lazludes past participants



PART T == TABLE 34

FREQUENCY AND WEIGHTED PERCENTAGE OF INCINENCE OF RECENT* DIARRHEA
AMONG CHILOREN IN PPNS AND NON=PPNS VILLAGES BY AGE

PPNS Villages Non=PPNS Villages Total

Age
in Monchs|{freq/%| Yes Yo Total Yas No Total Yes No Total
<3 freq 13 22 37 46 83 129 61 103 166
2 41.3 58.5 | 100.0 | 37.7 62.3 | 100.0 | 38.6 61.4 | 100.0
3-5 freq 9 17 26 69 46 113 78 63 141
4 3.0 67.0 | 100.0 | 60.9 39.1 | 100.0 | SS.2 44,9 | 100.0
6-8 freq 10 ] 16 37 22 39 &7 28 75
4 65.1 34.9 | 100.0 | 61.4 8.6 | 100.0 | 62.1 37.9 | 100.0
9-11 freq 13 7 22 47 21 75 62 s $7
2 64.5 3s.s | 100.0 | 39.9 40,1 | 100.0 | 61.2 8.8 | 100.0
12-17 freq 35 22 §7 116 9% 210 151 117 268
- 62.0 8.0 | 100.0 | S6.0 46,0 | 100.0 | 7.2 2.8 | 100.0
18-23 freq 15 12 27 66 46 112 Al L 139
4 SLl.6 48.4 | 100.0 | 60.9 39.1 | 100.0 | 58.7 41.3 | 100.0
24=38 freq 32 39 71 124 142 ri] ) 156 202 sa
2 65.3 $4.7 | 100.0 | 42.6 $7.4 | 100.0 | 43.1 56.9 | 109.0
36=47 freq 22 sl 73 104 7 278 126 224 iso
b4 29.4 70.6 | 100,0 | 38.4 61.6 | 100.0 | 36.0 64.0 | 100.0
48-3%9 fzeq 13 36 71 81 194 233 76 350 326
2 21.4 78.6 | 100.0 | 24.0 76.0 | 100.0 | 23.4 76.6 | 100.0
60+ freq 6 3] 39 30 141 171 36 178 P38 8
4 14.7 85.3 | 100.0 | 18.7 8l.3 | 10n.0 | 17.8 82.2 | 100.0

*during two weeks prior to iacerview

A=24



PART I == TABLE 33

TOTAL FREQUENCY AND WEIGKTEZD PERCENTAGE OF RECENT* INCIDENCE OF DIARRHEA
IN CHILDREN BY AGE OF CHILD AND TYPE OF ROUSE

Tvpe of House

Age of child Sext Semi

in months 2/n Modern Modern Traditional Traditional Total
<12 - $3.2 8.0 49.9 48.2 $1.7
a &7 S0 278 64 479

12-23 b 4 §2.6 sl.) 60.3 48.8 $7.7
n L6 64 234 63 407

24=38 4 37.9 L4.8 4R ,1 26,4 43.1
n 40 6l 21l 48 3sA

36=47 4 21.1 7.7 40.0 3.9 36.0
n 4é 63 192 51 isn

a as s$9 178 sS4 324

60+ 4 6.7 11.% 19.2 26,2 17.R
n 23 36 106 &R 211

sduring two weeks prior to interviev

A=18 | V

N



PART I == TABLE )6

TOTAL FREQUENCY AND WEICHTED PERCENTAGE OF CRILOREN WITH RECEINT DIARRREA
BY AGE AND SEX

Males Tenales Total
Age ia Moaths a 4 a % a 2
<3 80 19.8 86 37.4 | 166 34.6
3-3 ™ 59%.1 63 30,3 | 141 335.1
6-8 AL 69.7 3 52.6 75 682.1
9-11 &6 74.0 1 49.2 97 61.2
12-17 133 60.1 | 135 34.4 | 268 37.2
18=23 79 63.0 66 30.3 | 139 S5A.7
246=393 170 46.9 | 188 40.0 | 338 43.1
36-47 192 37.1 | 158 34.8 | 330 36,0
48-39 178 25.7 | 181 23.0 | 326 23.4
60+ 127 18.7 86 16.3 | 211 17.8
Total 1183 42.3 |1079 33.1 |2262 &0.3
A-3¢

,/:;M



TOTAL FREOUENCY* AND PERCENTAGE BE
FOR FIVE ANTHROPOMETRIC

PART 1 == TAM.E 37

LOW EMPIRICALLY DEFINED CUTPOIMTS FOR MALNUTRITION?
MEASURES FOR ALL CHILDREN FY SEX AND AGE

ATz At2

Weight for Weight for Height for |Circunference Circuzference

Age Reight Age for Age for Height

Age in

Months %2/o |Males|Females|Males|Females Males|Females Hales%?ezalas‘Halcs Tezalas
a s 1.3 3.4 6.3 1i.1 1.5 l.4 1.5 1.4 4.5 2.7

o 78 83 64 72 66 73 56 73 66 74

3-5 z 101 0-00 9.3 6.6 000 000 206 608 4.0 8.1
B 78 63 75 61 75 62 76 62 75} 62

6=8 2 S.2 9.4 | 19.5| 18.2 2.4 0.0 | 14.61 15.2 | 12.2 9.1
n 4l 34 [} a3 4l 33 m' 33 4l n

9=11 - 18.2] 11.1 | 28.9| 10.2 2.2 0.0 | 20.0( 20.0 | 11l.1] 12.2
n 46 52 LS 49 LS 49 LS 50 as| 49

12=-17 2 19.9] 11.8 | 20.8] 16.5 S.b .2 | 22,7 23.1 | 1e.hi 18,7
n 133 138 130 133 130 134 132 134 | 130! 134

18-23 4 23,71 24.5 | 19.4) 17.7 | 20.8 24.2 11.11 1.0 6.91 19.4
a 76 66 72 62 72 62 72 62 72| 62

24=35 - 21.1] 17.9 | 14.6f 16.1 | 21.3 18.9 | 22.6| 14.4 | 17.1] 19.4
o 172 192 164 180 164 180 164 181 164 180

36=47 2 9.7 1l.8 8.1 7.5 | 13.5( 20.2 8.1 3.4 8.1 8.2

a 200 172 185 147 185 148 186 147 18 14

48-39 ~ 5.2 5.5 .3 4.3 | 6.0 12.1 6.6 5.6 7.9 10.6
n 179 162 16 141 164 141 166 142 164 141

60+ - 6.2 6.0 9.5 2.5 9.5 7.6 3.5 4.9 6.0 4.9
n 133 92 116 gl 11 81 116 8l 116 8l

Tozal 2 11.5] 0.8 | 12.1] 0.5 | 11.3 11.4 11.61 11.0 | 10.0f 12.7
n 1099| 1053 | 1117| 1016 | 1038 963 | 1064 96S | 1129} 1020

*{,c., sample size

tsee Appendix C for actual values snd ration

A=37

ale for selection of thase cutpoiats.


http:CUTPO.TS

-y

PART I — TABLE 3RA

TOTAL FREQUENCY AND WEIGHTED PERCENTAGE OF CHILDREN BELOW 70 PERCENT OF REFERENCE
FOR WEICHT FOR AGE RY AGE AND PARTICIPATION STATUS

PPNS 1a Village

No PPNS in Village

1-4 km Lo PPNS “5-30 km to PPNS
No No Wo
Preseat |Past Non- knowledga|Present |Past Non- knowladge|Present |Past Non- kaovledge

Age in]particti-|psrtici-]|partici- of partici-|partici-]partici- of partici-|partici-|partici- of ,

Months|pation [paiion patioa prograa |[pation [pation pation prograa jpation |pation [pation progran
<12 26 1 60 11 10 1 9 26 6 0 132 87
’o. 0.0 loa 0.0 22.“ 0.0 6.“ 7.6 ll.ﬂ — ‘07 s.‘
12-22 A7 o 2 Y 14 2 7% 19 6 1 13 6
ll.S - lo.l 5..0 l‘o‘ 0.0 2602 19.0 0.0 0.0 20.5 l’-‘
24-3% 36 s 2) S 18 6 SA 19 3 2 120 !
A9 0.0 13.3 44.7 10.1 0.0 28.1 15.6 37.1 100.0 13.4 3s5.0
36-47 38 [ ] 23 3 a S 72 1? ? 4 99 61
4.7 0.0 0. 0.0 0.0 0.0 13.3 21.1 0.0 24,7 13.) 14.9
48-59 3 8 18 [ ] 8 14 52 1?7 ? | 104 49
0.0 0.0 0.0 24 .4 0.0 12.9 3.2 0.0 27.1 0.0 8.7 4.0
0 ] 9 12 s | 7 n 15 2 2 70 3%
8.9 0.0 6.6 0.0 0.0 0.0 10.0 172.4 0.0 0.0 4.4 5.6
Tetoal 191 3 163 ) 61 3 n? 113 k]| 18 658 360
6.4 0.0 4.7 22.5 9.8 5. 14.8 13.0 11.6 15.6 11.4 14.2
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PART I — TAM.F K

TOTAL FREQUENCY AND WEIGNTED PERCENTAGFE. OF CHILDREN RELOW 70 PERCENT OF REFERENCE
FOR WEICHT FOR HEICHT BY ACE AND PARTICIPATION STATUS

reNS in Village

No PPNS In Village

-4 ka to PPNS 5-30 km to PPRS
No No No
Present |[Past Non- knowledge | Present [Past Non- knowledge | Prasent |Past Non- knovledge
Are in]partici-Iparticl-ipartict- of partici-lpactiét-{partici- of pactici-]partici-{partici-~ of
Montha|patioa |pation pat lon program [pation pation pation programs |[pation pation [pation ptogtn‘
<12 25 1 56 9 10 | As 22 6 0 125 1]
ll.l 0.0 ‘o’ l..s 2’.' 0.0 |5.‘ ‘01 0.0 — 13.’ l‘.'
12-23 46 0 25 ? 1 2 72 1] b 1 130 69
27.0 -— 23.8 0.0 22.1 0.0 19.9% f89.2 0.0 0.0 17.9 8.4
28-)5 36 ] 2 S 1 1] ) 5S4 17 3 2 114 56
5.3 0.0 6.7 &4.9 19.2 0.0 23.1 12.8 6R.H 56.6 1.2 19.1
36-47 3 8 21 2 ] 4 64 14 ? 2 23 59
2.0 0.0 11.2 0.0 0.0 0.0 4.6 1%.4 n.0 10.0 7.6 11.%
AR-S59 3 a 18 A A 12 43 15 7 L] 92 46
2.9 0.0 0.0 24.4 0.0 7.7 2.7 a.0 0.0 0.0 5.4 7.0
6N 9 a 9 S 2 b 3 14 2 2 64 32
8.9 19.5 0.0 22.3 0.0 25.6 fa.l 0.0 0.0 0.0 6.2 3.}
Tetal 193 32 159 36 61 32 ng 102 30 17 651 357
10.% 5.1 8.6 19.6 13.9 9.8 12.6 6.9 6.6 18.4 10.9 13.2




FREQUENCY AND PE
BY AGE FOR PARTICIPANTS AND NON=PART

PART T = TABLE 39

RCENTAGE DISTRIBUTIONS FOR WE

IGHT FOR AGE PERCEINT OF REFERENCE
TCIPANTS IN PPNS VILLAGES

Weight Parcicipants Noan-participants
for age ia PPNS Villages ia PPNS Villages Total
Age ia Mouths % Median Treq 4 Freq 2 Freq 2
<6 <70 0 0.0 0 0.0 0 0.0
_)_70 9 1720.0 44 100.0 $3 100.0
Total 9 100.0 44 100.0 $3 100.0
=11 <10 b § 5.9 1 6.3 2 6.1
>70 16 94.1 15 93.7 31 93
Total 17  100.0 16 100.0 33 100.0
12-17 ,<70 2 7.1 3 14.3 s 10.2
270 26 92.9 1A AS.? 4 959.8
Total 28 100.0 21 100.0 49 100.0
1"23 (70 ‘ 21.0 0 0.0 4 1‘.0
270 13 79.0 6 100.0 21 AL
Total 19 100.0 6 100.0 2S5 100.0
26=29 <70 0 0.0 | 8.) 1 4.2
>70 12 100.0 11 1.7 23 9s5.8
Tocal 12 100.0 12 100.0 26 100.0
30-15 <10 4 16.7 r 3 18.2 6 17
_>_70 20 83.3 9 87.8 29 82.9
Tocal W% 100.0 11  100.0 38 100.0
36+ <0 3 3.7 l 1.9 4 3.0
70 79 96.3 92 9.1 131 97.0
Total 82 100.0 $3  100.0 135 100.0

Homogeneicy of association acros: strata x: s 3.46, p > 0.10

Overall degree of association

A=40

‘1 e 0,00, 9 > 0.99



TOTAL FREQUENCY AND WEI
FOR ALL CRILDREN

PART 1 = TABLE 40

FOR FIVE ANTHROPOMETRIC MEASURES

CHTED PERCENTAGE OF INCIDENCE OF RECENT DIARRHEA
BY AGE AND PERCENTAGE OF REFERENCE

Months of Axe
Q2 12-23 | 24-33 3s=47 48-39 60+
Anthropometric 2 of
Measure Madian| o 2! n 2l n il n 2!l a i n 2
. {
Veight for Age ao | 24 60.7] 78 56.3] 72 ss.6| 41 47.8] 18 35.3) 14 33.0
2]0 4S1 S1.7]329 Sm.11286 40.0 109 34.6{308 22.7|197 16.8
( I
Waight for Reight <84.66] 55 53.7] 74 S58.2] 33 64.7] 76 38.7] 13 19.71 13 26.2
2;&.66 183 52.7)323 S7.2{291 239.9 308 37.0]291 23.2]1182 17.0
Height for Age ¢88.281 & 47.9] 44 %9.1) 69 45.9! $8 4m.7| 40 33.9| 17 3s.3
zps.zs 438 $3.1/3%6 57.1{275 43.0 277 34.A|264 21.3[27R 16.2
Arns Circuaference [<79.10 37 71.3]| 82 6l.4] 63 58.é 20 S6.1) 19 27.4( 6 0.0
for Age
279.10 407° S1.4131R 56.5|282 40.41312 1s.9/288 23.1]189 8.0
|
Arm 2{rcumference ]<83.49 32 %6.3| 61 62.7] 63 s4.3] 27 46.9| 28 22.4| 9 0.0
for Meight
2}3.69 411 S2.7(337 s6.3|281 41.3 304 36.2]276 23.1{186 18.3

*The rationale for the selection of

these cutpoints is explained in Appendix

A-4l
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PART I =~ TABLE 41

RESULTS OF STEPWISE DISCRIMINANT ANALYSES TO INVESTIGATE MULTIVARIATE RELATIONSRIPS
OF VARIOUS CLASSIFICATION DICHOTOMIES® AMONG CHILDREN IN PPNS VILLAGKS
PARTICIPANTS AND NONPARTICIPANTS

Parcial
Classif'cation Variable Steo .ndeoendenc Variablet %2  FP-ratlo _Prob, _8_
Raceat Diarthes 1 Age ia months 0.074 25.09 0.0001 318
2 Religion 0.020 6.5 Q.0110
Weight for Age Class - aone
<702 wmadian
2702 wadian
Weight for Height Class 1 Recent diarthea 0.017 s.11 0.0243 302
<84.662 wadian
284,662 median
Height for Age Class 1  Age in wonchs 0.032 9.81 0.0019 301
<84.25% madian
284,257 madian
Ara Circusferance for 1 Sex 0.013 4.06 * 0,0452 302
Age Class
<79.102 sedian
279.10% ssdian
Ara Cizcumference for )§ Sex 0.033 10.19 0.0016 301
Height Clase 2 Age {a woanths 0.027 8.33 0.0042
<83.492% madian 3 Tizse {a program 0.027 8.20 0.0043

283,492 madian
*See appendix C for racionale for seletion of these values
tThe L{adependent varishles for prediccing anchropomatric classes vece:

religion

type of house

mothec's age

sother's Franch reading literacy
sex

tims in program

age ia monthe

recent diacrchea

biceh ocder

A=42

pr—"
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PART I = TABLE 42

RESULTS OF MULTIPLE REGRESSION AMALYSES INVESTICATING RELATIONSHIPS OF VARIOUS FACTORS
WITH INDIVIDUAL ANTHROPOMETRIC MEASURES AMONG PARTICIPANT AND NON-PARTICIPANT
CRILDREN IN PPNS VILLAGES

Stepvise
Independent Summary Regression
Desendeat Variable  Sten Varisble* Te-ratio Prodb, _ F-ratio  Prod. pe

Waighs for Age

g=score 1 ARe 37.12 0.0001 20.63 0.0003 0.03R6
(a=303) 2 Age (squared)  23.18 0.0001 16.01 0.0001 0.0774
3 Recent diarrhea 6.09 0.,0142 13.09 0.0001 0.1384

Waight for Haight - Nome
g=score
(n=302)

Height for Age 1 Age .69 0.N0001 29.70 0.0001 0.0904
g-score 2 Aze (squared) 21.22 0.n00L  27.49 0.N001 0.1558
(n=301) 3 Recent diarches 6.91 0.N09%0 20,99 0.N00L N.1730

Ara Circuaference for 1 Age (squared) 6,29 0.03M 4.29 0.0393 0.018%
Height z=-sco:ie
(n=279%)

Ara Circumnference for 1 Age 49.48 0.0001 9.%6 0.0022 0.0307
Age z-score 2 Age (squared) 40,99 0,000 23.A8 0.0001 0.1476
(ne302)

Ragression Eouations:

WAZ ® «0.0718 = $.0789%Age + 0.0010%Age? = 0.17A8*Diarrhea(yes)
WAZ @ 0.2299 = 0.1002°Age ¢ 0.001lvAge2 = 0.2361°Disrrhea(yes)
ANZ = ~0.8379 = 0.0003%Age?

AL ® =0.2243 = 0.0783%Age + 0.0011%Age?

*The independent variabdles vere:

religion

type of house

sother's age

mother's French resding literacy
sex

age

age (equared)

recent diarrhas

time in program

A=43
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PART 1T — TAMLE &)

SELECTED SURVIVAL ANALYSIS RESULTS

MMAERS OF CHILBREN ENTERING (24) AND DVING (d4g) IN AGE INTERVAL
AND ESTIMATED QRGRATIVE PROBABILITY OF SURVIVAL TU RECINNING OF INTERVAL

Noa- Mo keowledge Noa- We knewledge
Axe Taterval nruclp.:u hrtlcln:u of ptqt:. httlclu:u httlelm:o of ’l‘.‘l’-.
(1a moathe) | s3/dg pog | 81/4y wag | 20/8g pog | 84/4y o1 | 1/d;s  vo1 | 1/4g  vog

o-1 332/6 1.0000] 12172 1.0000] sa/a 1.0000] 290/8 1.0000]1230725 1.0000] &48/34 1.0000

-6 326/5 0.9821] 11472 0.9831] 48/4 0.9798] 278/4 0.9722{1181/28 0.9796] 394/15 0.9467

612 293/2 0.9662] 96/3 0.9630] 40/0 0.8969] 2350/2 0.9572{1041/25 0.93%4] 522/14 0.92)4

12-18 259/3 0.9593] 84/¢ 0.939] /2 0.8969] 23174 0.9493] 926/28 0.9319] 464/18 0.8%0

18-24 22672 0.9473] 69/1 0.8863] 28/0 0.8409] 19871 0.9317] 739/15 0.9020] 395/ 9 0.85%2

24-36 199/8 0.9386] 63/1 0.8729] 27/2 0.8409] 183/8 0.9268] 702/27 0.8841) 348/25 0.8386

36-48 14172 0.8954] 48/1 9.a574] 20/0 0.7722] 122/2 0.8793] 303/10 0.8433] 231/ 8 0.7692

48-60 84/t o0.87%6] 235/0 0.832] 15/ 0©.7722] 77/1 o0.8620] 300/ 7 0.8243) 135/ 2 ©.736)

60 25/0 o.863| 13/3 o0.832] S/0 0.6987] 28/1 0.8437] 129/ 1 o.7%80] 38/ 1 0.7212




11441

ESTINATED PROBARILITY OF DFEATH (;.) AN ACE-SPECIFIC MIRTALITY RATIOS (wr)

PART 1 -- TABLE &4

BY ACE AN PARTICIPATION STATUS

Pi’NS Villages Non-PPNS Villages

Non- No knowledpe Non- tio knowledge

Age Intecval Participants Part iclpants of pProgras 'n:llclpanu r:rtlclpnuu of propram

(in wonths) Q wr q ar a wr 94 wr a wr a ar

.

0-1 0.0179 -~ 0.0169 0.94 | 0.0202 1.20 | 0.0278 1.55 | 0.0204 .14 0.0533 2.94

1-6 J.0062 -~ 0.018% 1.14 | 0.088¢ 5.22 | 0.01S4 0,95 | N.0247 1.52 ] 0.0267 1.63

6-12 ¢.007¢ — n0.0322 4.54 | 0.0000 0.00 | 0.0683 .17 | 0.0246 3.46 | 0.0276¢ 1.r9

12-18 0.012) -- 0.0510 &.15 | 0.0625 S5.08 | 0.0i85 1.50 | 0.0321 2.61 | 0.0811 3.0

18-25 0.009% -- G.O151 1.61 ] 00000 0.00 | 0.0053 0.56 | .0198 2.11 ] 0.023% 2.54

2434 00460 - n.0178 0.39 | 0.0816 1.77 | 0.0510 1.11 | 0.0439 0.9% | 0.0R29 1.RO

36-AR 0.01726 -- 0.0271 1.5 | a.0000 0.00 | n.0189 1.17 | 0.0246 1.40 | 0.0428 2.4)

48-60 0.0IR2 -~ 0.0000 0.00 | 0.0952 5.27 | n.018e 1.04 | 0.0321 1.76 | f.020% 1.1)
ar - ;l for category ¢ qq for participants in PPUS villages



PART 11

= TABLE 1

FREOUENCY DISTRIBUTION OF CENTURS AY TYPT OF CINTIR AND REGION

Ragion
Type Senexel ite
of Center Cap Vert Cassmsnce Diourbel Fleuve Llougs Oriencal Salouu | Total

Dispensaice 3 33 9 38 11 é 19 121
Materuite 0 2 1 2 ) § 0 ! 7
Centre Social 4 3 0 0 ) § 0 3 9
Religieux 2 7 0 0 ) § 1 i 12
(00 4 § 0 1 0 0 0 0 0 1
tiatsons
familiales 0 ) § 0 0 n 0 0 1

Total ? 49 10 &0 16 7 24 131

M40




PART 1I == TAMLE 2
FREQUENC® DISTRIBUTION OF CENTERS BY LOCATION AND REGION
Region

Senegal Sine
Location® Cap Vert Cassmance Diocuzbel Tleuve Llouga Orientsl Saloum Total

Urban ? 3 0 0 . 1 0 13
Seni-urbau 0 9 2 4 S 2 12 3
Village 0 a7 8 3 S & 12 102

Total ? 49 10 40 14 ? 26 151

*Urban = pop. > 25,000
Semi-urban = 3,000 € pop. £ 25,000

village = pop. £ 3,000

h“7



FREQUENCY DISTRIAUTION OF CENTERS BY FOOD AVAILABILITY RATING AND REGION

PART II = TARLE 3

Food Regzlion
Availabilicy Senegal Sine
Racing Cap Vert Cassmance Niocurbel TFleuve Louta Ociental Saloum | Tetal
1 0 7 0 0 [} 0 0 11
2 0 8 0 12 2 0 0 22
3l 0 ) § 0 6 0 s 0 12
4 0 16 2 2L 7 0 0 46
S 7 17 8 1 )} 2 24 60
Tocal 7 49 10 40 14 7 26 151

A-48




PART 11 == TARLF 4

FREQUENCY DISTRIBUTION OF CENTERS MY MONTHS OF RUPTIRE AND REGIOX

Region
Months Senegal Sine

of Rupcture Cap Vert Casarmance Diwrbd; Fleuve louga Ociental Saloum | Total
0 0 19 3 14 2 0 49

l b 13 3 9 4 3 ; 40

2 3 8 2 3 4 1 3 24

3 2 5 0 e 3 bl 3 26

4 0 ; 0 4 0 1 2 10

3 1 l 0 1 1 0 0 b
Total ? &9 10 4n 14 7 26 1351

A=4?



PART II == TARLE §

FREQUENCY AND PERCENTAGE DISTRIBUTIONS OF CENTERS
BY NUMBER OF MONTHS OF RUPTURE AND LOCATION OF CENTER

Location*
‘ Usban Seni-yrbdan Villages ____Tocal
Monchs .
of Rupcure Freq 4 Teeq 2 Feeq 2 Trea 2

0 0o 0.0 12 353 37 36.3 4 328

1 ‘2607 12 35.3 2 238 0 28.3

2 6 40.0 S 14,7 13 12.7 26 15,9

k) 3 20.0 & 1llA 17 167 26 1549

4 1 6.7 1 2.9 8 7.8 10 A.A

L] l 6.7 0 0.0 3 2.9 4 2.6
Tocal 13 100.0 34 100n.0 102 100.0 151 100.0

*Uchan « pop. » 23,000

Seai-urbaa = 3,000 £ pop. € 23,000

Village = pop. < 3,000

A-50

i



PART 11 = TABLE 6

FREOUENCY DISTRIRUTION OF CENTERS
BY MONTHS OF RUPTURE AND FOOD AVAILABILITY RATING

Food Availahilicy*
Months
of Rupture 0 1-25% 26=49 $0=00 100+ Tozal
0 [ 6 3 16 20 49
b 2 S 1 13 19 40
2 b l 2 7 11 24
3 3 6 A 5 6 2
s 1 0 2 A 3 n
S 0 2 0 1 1 4
Total 11 22 12 4b A0 151

*kilograns per person surplus

A=52



PART IT — TABLE 7A

AVERAGE NUMBER OF KILOGRAMS® OF VARIONS COMMODITIES DISTRIBUTED OURING
APRIL-DECEMBER 1981 AND NUMBMER OF CENTERS REPORTING, BY REGION, FOR 131 CENTERS

Type
Region of Food | April Msy June July Augusc Sept Oct Nov Cac
Clp Vect CSM 0.52 1360 1.61 2.80 2.68 4,09 4,09 3.60 2011
S 0.52 1.60 1.08 0.85 0.0 0.62 1.70 0.98 0.46
c 0.0 0.0 0.5 2.01 2.57 3.46 2,39 2.50 2.04
Tocalt 1.06 3.20 3.23 35.66 3.25 8.1% 8.19 6.97 4,681
Casamance cSM 3.29 3.68 3.92 4,30 3.54 3.97 3.67 2.56 1.86
S 3.26 J.52 3.7 4,03 3.78  3.77 378 2.60 l.39
C 0.0 0.0 0.0 0.0 0.0 0.07 0.07 0.18 1.43
Tocal 6.9 7.21 7.68 8.34 7.63 7.82 7.5& 5.36 4,91
Dicurdel (o1, ] 3.26  2.53 3.15 3.7%  3.77 3.58 1.62 3.2 13.79
S 3.26 2.84 0.66 0.46 0.16 0.0 0.0 0.36 0.37
c 0.0 0.0 2.66 2.92 3.60 3.33 2.52 3.4% J.2
Tocal 6.48 S.38 6.46 7,17 7.5 T.11  S.18  7.65 7.38
Fleuve (of1, { 2.64 2.78 3.18 4.08 6.12 3.08 3.90 2.29 .85
S 27.83 2.79 2.82 1.%53 0.66 0.58 0.46 0.l16 0.20
c 0.0 0.0 0.11 2.54 3.45 3.33 3.3%  2.22 0.%
Tocal S.17 9.5 6.12 B8.17 8.22 7.77 1.7T &.87 1.A0
Louga cSM 1.2 1.60 3 92 3.77 305% 3.9 3. 3.64 3.2
S 1.8 1.80 A8 2.49 - 3.7 3.0 3.9%9 1.30
c 0.0 0.0 3.60  3.3% 3.56 3.37 .36 3.37 2.4
Tocal 3.65 3.20 1l1.49 10.01 -  10.92 10.93 11.19 7.42
s.ﬂ“.l CSM 0.0 1.71 ,079 3.19 2.60 4,0A 2.26 3.08 3.22
Criencal ] 0.0 1.97 3.58 2.30 1.22 &.A3 0.39 2.72 l.84
c 0.0 0.0 2.53  2.87  2.42 4,33 1.9 2,19 3.4
Total 0.0 3.68 9.87 3.3 6.26 13.04 6.64 7.96 8.20
Sine CcSM 0.65 2.26 2.19 3,76  3.39 376 3,33 2.A7 J.12
Saloua s 0.62 2.33 1.91 2,81 2.99 3.0 2,05 1.82 3.07
c 0.0 0.0 1,12 3.77  3.7%  3.62 3.26 2.49  3.99
Tocal 1,27  4.59 5.22 10.32 10.59 11.n8 8.62 7.1A 9.78
All CSM 2.26 2.78 3.28 3.95 381 343 3.34  2.80 2.04
Regions S 2.21 2.76 2.89 2.58 2.08 2.18 1.99 1.48 1.03
c 0.0 0.0 0.63 1.93 2.27 2,30 2.06 1.77 1.96

Total 4,30 5.25 6.20 7.99 7.64 7.7% 7.18 S5.13 3.A%

*mean nuaber pecr center per child
ftotal = average of CSM + S + C
fm o center average not calculable becsuse of aissing daca

=92



PART IT == TARLE 7%

AVERAGE NUMRER OF KILOGRAMS® OF VARINN'S COMMODITIES DISTRIRUTED NIRINA
JANUARY-OCTOBER, 19A2 AND NUMRER OF CEXTERS RFPORTING, BY REGION, FOR 131 CENTERS

Tyve
Region of Food T Jaun Xed Mareh Aocil May June July August Sept Oct
Cap Verz: csM 1.85 1,18 0.44 0.0 4,55 6,27 1.66 5.18 3.33 2.4b
S 1.01 0.70 0.0 0.0 1.40 1.35 0.25 1.48 2,28 0.32
c 1.28 1.08 0.96 0.0 3.185 &4.91 1l.41 3.70 1.02 2.11
Total? 4,15 2.81 1.40 0.0 9,10 12.53 3.32 10,36 6.64 4.R%
Casanance csM 1.5 1.15 0.56 2.52 3.78 2,44 .67 2,24 1.52 0.0
s 1.11 0.91 0.28 0.AS 1.18 1.18 0.64 0.32 0.46 0.0
c 2.10 1.77 1.23 2.1% 2.14 1.%3 2.9% 1.7*% 1.20 0.0
Total 6,77 3.06 2.07 5.34 6.40 5,16 7.27 435 3.19 0.0
Diourbdel CcSM 3.47 3.64 2.16 0.0 85.22 4.A2 3.72 3.96 2.39 0.87
H 0.0 0.0 0.0 0.0 S.16 3.55 0.32 0.,3R 0,46 0.09
c 3.48 3.65 2.18 0.0 0.0 0.99 3,47 3.56 1.7 0.70
Total 6.96 7.30 4.346 0.0 10,38 9.17 7.51 7.R9 4,40 1.66
Fleuve csM 0.37 0.02 0.04 1.02 319 3.32 3.3. .03 1.57 0.1
S 0.21 0.01 0.0 0.04 0.00 0,36 0.0 0.0 0.N7 6.0
c 2,40 2.5% 1.58 0,35 0,01 1.96 3,23 .A3 2,% 0.73
Total 2.99 2.58 1.A3 1l.42 3.21 S.64 R.B1 6.7 4,20 1.04
Lougs CsM 3.47 2,92 0.8 0.29 2,51 S.1% 2.20 2.50 3.41 2.19
S 0.0 0.9% 0.0 N0 2.40 35,27 0,67 0,71 2.R3 1.90
c 3.4 3.03 0.72 0,29 0.7% 3.nS 2.0% 2,39 3,39 l.40
Total 6.92 6.93 1.58 0,58 S5.66 12.%0 4.96 5.A0 9.63 35.%8
Sensgal csM 3.21 2,76 1.73 1.3 0.0 2,70 3.0% 3.13 2.74 1.79
Orientsal S 2.77 2.%2 0.88 0.0 0.0 1.50 0.0 2.3¢ 0.0 0.0
c 3.31  2.37 1,51 1.27 0.0 2.99 3.06 7.87 2.72 1.80
Total 9.29 7,38 4.12 2.6F 0.0 7,19 6.l6 AL 5,46 3.59
fine csM 3.31 2.80 2,% 0.76 1.20 1,87 3,40 3,60 3.13 N.96
Salous H 2,59 0.74 0.82 0,03 1.06 1.60 2.79 1.27 1.50 0.22
c 3.%9 3.09 2.83 1l.14 0.0 0.0 3.5R 3, 3.07 0.71
Total 9.49 6.F3 6,21 1.93 2,26 3.27 9.87 A.L5 7.70 1.A9
All csM 1.85 1.40 0.86 1,35 2.93 3,17 3,34 2,95 2.16 O0.6¢
Regions L 0.83 0.%7 0.18 0.26 l.11 1.38 Q.44 0,36 0.59 0.17
c 2.61 2.40 1.9 1.08 1.02 1.R1 3.08 2.86 2.1n Q.64
Total 4,17 3.4l 178 2,47 4l.66 5.63 640 8.50 3.72 0.72

tmean number per center per child
ftotal » gverage of CSM + S« C
$m o conter sverage not cslculable because of missing data

A=-852



PART IT = TABLE AA

AVERAGT PERCINTAGE OF CHILDREN IN EACR CENTER LESS THAN 70 PERCENT OF REFERENCE
FOR WEIGNT FOR AGE YOR APRIL-DECEMAEZR 1981 BY REGION, TYPE, LOCATION
AND TOOD AVAILABILITY RATING OF CENTERS*

Aptil May June July Augusc Sept Oct Nov Deec
Region
Clp Yert 9.02 ‘o,, 4,80 6017 ‘ot: 5.92 7.32 7 .44 70:,
Caszaance $.20 4.88 5.16 5,91 6,39 7.7 .85 7.07 6.67
Diourbel 7.98 8.6 9.99 12.13 11.8% 12.66 13.58 1l1.70 Lll.77
Tleuve 6.62 7.62 7.29 8.36 7.87 8.29 8.96 8.66 7.09
Senegal Orieatal 8.30 9.40 9.40 7.AL 8.90 8,25 9.7 9.00 6.92
Sine Saloua 7.66 6.31 6.58 8.03 8.18 1n.% 11.42 10.61 7.81
Thies .71 6.11 6.96 A.53 BR.5L 9.58 9.7 7.97 6.86
Cantar Type
Dispensaire 6.71 .06 7.08 8.36 8,32 9,42 10,03 9.10 7.62
Maternite $.13  9.93  7.83 7.9  7.31  6.93  6.57 6.84 6.42
Centre Socilal 6.0 4.36 S.48 6.3 T.A0 7.60n A1 A.06 6.A)
Religieux 4.89 3.93 S.01 6.11 6,17 7.14 7.0 4.96 5.82
Maisons familisle | 4.28 &.13 4.86 S.02 4.48 6.58 8.1 H.N8 4.A0
Location
Uchan $.,20 4,61 4.6 6,31 6.3 7.08 7.57 7.89 7.0
Seai-yrban $.00 S5.99 .00 .74 7,91 8.26 8.90 8.38 7.08
Villages 6,66 6.98 7.13 8.41 8.37 9.5 10.16 9.0 7.56
Food Availabilicy
0 4,90 &.64 5.30 7.89 R.4D 7.80 9,23 7.65 6.46
1=-25 6,99 93.50 $.86 6.96 T.14 B8.80 7.4) 7.25 6.08
26-49 6.90 9.52 8.30 9.49 8.2 9.64 9.62 9.25 7.16
50-99 6.56 6.83 7.02 7.83 7.51 8.2 9.32 8.90 7.6
100+ 6.70 6.29 7.01 B8.31 8.60 9,490 10.42 9.29 7.9
Tocal .26 6.47 6,82 8.06 AR.,11 9.0 9,40 0.78 7.4
Numbar of Canters 198 2462 259 307 310 314 298 296 7

ofcr all cencers (n Senegal wich available data

A=34



PART 11 = TABLE AB
AVERAGE PERCENTAGE OF CHILDREN IN EACH CENTER LESS THAN 70 PERCENT OF REFERENCE
FOR WEIGRT FOR AGL FOR JANUARY-SEPTEMBER 1982 BY REGION, TYPE, LOCATION
AND FOOD AVAILABILITY RATING OF CENTERS*

Jan TFeb March April May Jume July August Sept Oct

Region

Cap Ver: 3,96 2.86 3.21 4,68 3.5 3.26 4,19 4,56 4,43 6.70
Casszance S.A1 S.33 S5.2% S.28 &4.97 S.60 5.7 7.60 —_—t -
Dioucbel 9.57 8.12 6.95 6.85 9,51 10.89 11.76 11.91 12.62 14.%7
Fleuve 6.05 S.71 S.R9 6.54 6.33 7.28 7.6) 6.16 6.78 7.58
Lougs 7.56 6.87 7T.13 7.63 6.81 7.40 6.7R 7.02 - -—
Senegal Oriental 6.58 6.26 S5.93 6.21 7,91 AP A,57 T7.70 = -
Sine Saloum 7.0 6.56 S5.91 6.19 5.36 S.58 S5.79 6.79 7.08 8.33
Thies S A0 4.70 &.05 3.97 5.20 4.34 5.73 5.91 7.46 8.71

Center Type

Di'p.ﬂ"‘f. 6.5 6.06 5.87 6.3A 6.27 6.71 7.28 7.37 7.9 4,11
Maternite 6.51 4,13 4.06 4,71 4.32 5.82 6.34 L.86 5.03 6.57
Centce Social 4,26 &.60 6,30 3.41 3.48 3.9 6,78 6.12 5.12 5.20
R.li‘i.ux S.11 &.57 4,28 4.26 4,27 6.53 4,53 4.6 6.7 7.72
Mgisons faniliale h78 &,47 4,42 2.71 S.20 S5.AS .51 $.05 4.8) 5.22
Location

Urhan $.68 4.26 4.05 S.0L 3.A7 4.25 S.11 S.5R $.54 6.40
Seni~-urdan 6.26 S.63 5.28 4.03 S5.30 S5.60 6.08 6.89 7.0 8.17
Villages 6.2 6.N0 9,82 6.21 6.37 6.86 7.33 7.1 7.97 9.17

Food Availabilizy

0 5,03 8,49 S5.96 5.9 S5.64 6.57 5.92 6.7 -
1-25 5026 4.A0 4,60 5033 4.76 5.6’ 6036 6.19 6.29 ‘0‘6
26=49 6.27 5.96 S.87 S5.27 6.8 6.7R 6.65 6,20 7.00 7.74
$0-99 6.63 6.05 6.15 6.36 6.3 7.22 7.75 6.3k 6.56 7.92
100+ §.72 S.A2 5,35 S.R2 S.94 6.09 6,83 T.A6 8,44 10,26

Total £.37 S.71 S5.50 5.82 S.AR 65,36 6.M9 6.94 7.36 A.73

Nuaber of Centers 278 277 267 260 279 303 296 231 178 104

afor all centers in Senagal wich availabdle dats
te= = no svailable dacta

A-23



PART II — TAALE 9

AVIRAGE ATTENDANCE AT CENTERS AND NUMBER OF CENTERS REPORTING
BETORE AND DURING THU PERIOD* OF RUPTURE

December 1941 January=-May 19A2¢
Moaths Aversge of Ralative Percentage
of Rupcure | No. Canters | Actendancs | ¥o. Canters | Attendance | Actendance Diffecence
0 43 329.6 49 339.1 +*2.9
1 3 ju.4 3 290,3 6.9
2 23 368.3 23 325.2 -11.7
3 r 33 269.9 26 244,0 -9.6
4 9 310.) 10 2630 «21.7
S 4 163.3 4 139.7 -l4.6
Tocal 161 318.8 149 299%.4 6.1

*hased on sverage attendance only during sonchs of cuptusce

A=56



PART II = TABLE 10
AVERAGE CENTER ATTENDANCE BEFORE AND AFTER THE RUPTURF. PFRIO™ . DITRATION OF RUPTURF

Decenbastr i981 June 1982

Months Relative Percencate
of Rupture | No. Cencers Actendance | No. Ceanters | Attendance Attendance Difference

0 48 329.6 46 387.5 *8.S

b 9 321.4 39 315.6 =1.8

2 23 368.3 23 346.3 6.3

3 21 269.9 22 281.3 *b,.2

[} 9 310.3 10 261.7 -15.7

5 4 163.3 & 171.0 .6

Total 141 318.8 144 320.6 +0.6

A-§7



PART IT - TARLE L1

AVERAGE PERCENTAGE OF CRILDBEM IN EACR CENTER LESS
FOR WEIGWT FOR AGEL BEFORE, DURING AND AFTIR THE RUPTURE

TRAN 70 PERCENT OF REFETRENCE

1981 1982
Montchs

of Rupture June Decembar June
0 7.3 7.6 7.3

1 6.3 7.0 3.9

2 9.7 7.3 9.3

b .l 6.3 6.2

[ 7.0 8.3 $.9

s 8.0 [ 99§ 8.0

Total 6.8 7.0 6.4

A=53

PERION BY LENGTR OF RUPTURE



PART III, TARLE )

CHARACTERISTICS OF CENTERS SAMPLED IN PART 1II

Crovth Da:a Sex of Childres Start Number of

Center Usable Raown Date Children
CAP VERT
1104 Dispensaire de Camberene Yes No 6/81 219
1302 O Rufisqua* No - - -
1203 Croix Rouge Pikine* No - - -
CASAMANCE
2112 Dispensaire Munic. Bigsncna Yes Yes 3/80 346
2102 Dispensaire de Affinian-Flana Yes Yes 10/R0 3%
2204 Dispensaire de Sare Yoba Yeas Ves $/80 228
2302 Dispen: aize de L inkine Yes Yas 1/80 300
2413 Cancre Social Faoune Yes Yes 9/40 636
2407 Dispensaire n'Diazacouta Yas Yes 1/81 SoR
2610 Centre Social Ziguinchor Yes Yas 1//0 e
2602 Dispensaire de Bissine Yeas Yes 4/80 497
DIOURBEL
3103 Dispensaire de Keur Samba Kane No - - -
3203 Dispensaice de N'Dindy Yas Yes 1/80 637
3304 Dispensaire de Touts Belels Yes Yeas 12/80 476
NLIUVE
6108 Sous=Centre NGaye-Ngsve No - - -
4110 M1 de Sor No - - -
4201 Dispensaire de Gae Yes Yes /8 SA2
4206 Dispensaire de Thiago No - - -
4303 Dispensaire de Nemet:e Yo - - -
4316 Dispensaire de Thille Boubacar No - - -
4308 Dispensaize de Tiomandou Yes Yes S/81 N
4411 Dispensaire de Rondou No - - -
4413 Dispensaire de “aounde No - - -
4409 Dispensalire de Roynads! No - - -
LOUGA
$203 Dispensaire de Velingaras No - - -
$30% Dispensaire de Sakal No - - -

eSubsticuce for center with no register

A5



PART III, TABLE 1 (continued)

CHARACTERISTICS OF CENTCRS SAMPLED IN PART III

Crouch Dats Sex of Childcan Scart Number of

Centar Usabdle Xnown Date Qhildren
STYTGCAL-ORTENTAL
6201 Dispeunsaire de Fongolemby No - - -
6301 Dispensaire de Maka ¥o - - -
6302 Dispeusaire de Bamda No - - -
6101 Dispensaire de Bele* Yes Yes 7/81 110
6102 Dispensaire de Conchiary* No - - -
SINE SALOUM
7101 Dispensaire de Diarekhe No - - -
7201 Dispensaire de Touba Couts No - - -
7301 Dispensaire de MBar Yes Yeas 1/80 403
7401 Dispensaize de Gaibdy Yes Yes s/a1 309
7402 Dispen. des Souers de Koungheul Yes Yes 1/80 493
7602 Dispensaire de Wack NGouna Yo - - -
7601 Dispensaire de Pacs Koto Tes No 2/80 375
THIES
8102 Dispensairs de Ndisyana Sirakh No - - -
81901 Dispen. Social Rte de SC. Louis Yes Ko 1/81 so8
8103 CIR de NGoundiasne Mo - - -
8201 Dispensaire de Pambal Yes ¥o 1/80 490
§301 CIR Thiadioye No - - -
8302 Bcur* o - - -
TOTAL 7961

*Sybgticucte for center with no cegister

A-60



PART IIT == TABLE 2
DESCRIPTION OF NZW ENTRAMTS AND CWILDREN IN TOTAL SAVPLE

TOTAL SAMPLE
Number of Centers Number of Children
Canters not recording sex 4 1592
Centers tecording sex 16 6369
Total 20 7961

NEW ENTRANTS IN ALL CENTERS

Number of Children

Total 4245
Unknoun age 327
Unknown sex 903
Unknown age Of sex 1183
Knovn age and sex 3090

A-6l



PART III = TABLE 3

FREQUENCY AND PERCENTAGE AGE DISTRIBUTIONS BY SEX
FOR ALL NIV FROGRAM ENTRANTS, 1980-1942*

Canters vith children Cantecs not recocding sex
of ‘mowm sex of childeen
Male Yemale Male female

Age in Years Trequency 2 Trequency 2 Trequency 2 Frequency 2

<Q L6ll 90.3 1230 88.2 606 9s5.6 3367 90.4
2-3 117 7.5 123 8.0 19 3.0 259 7.9
=4 26 1.7 52 3.4 ] 1.3 R6 2.3
4=3 3 3 ) 0.4 l 0.2 12 0.3
Total 1339 100.0 1831 100.0 634 100.0 3726 100.0

*daca svailable by center

A-82



PART IT1 = TABLE &

DISTRIBUTIONS OF PERCENTAGE OF REFERENCE FOR WEIGHT FOR AGE BY SEX
FOR ALL NEW PROGRAM ENTRANTS*

Male Female

Peccentage
of Relaqrence Frequency 2 Frequency 2
<50 16 1.0 8 o5
50-39 43 2.6 24 1.5
60-69 95 S.A 171 6.4
70=-79 213 13.1 196 12.%
80-89 365 22.4 3n0 19.1
9C<100+ 896 53.0 940 59.9
Total 1628 100.0 1569 100.N

%dgta also available by center

A=€)



NUMBER OF NEW PROGRAM

BY MONTE AND YEAR OF

PART III — TARLE 3

ENTRANTS AND FPERCINTAGE LISTRIBUTIONS FOR AGT AT ENTXY

ENTXY TOR CINTERS WITH CHILDREN OF KNOWN SEX

T T 2 R 3 R L R T%  4=3 | Number of
_ais__wos mos __mwee  ans ans sus | New Eacesmce
1980 Jan 22.2 2.2 33.6 0.0 0.0 0.0 0.0 9
Ted 71.4 19.0 9.3 0.0 0.0 0.0 0.0 2
Mar 8.3 16.7 8.3 8.3 0.0 8.3 0.0 12
Apt 60.0 0.0 20.0 0.0 20.0 0.0 0.0 S
May 66.0 5.1 9.4 3.8 S.7 0.0 0.0 33
Jua 9.3 16.2 9.3 6.8 8.1 0.0 0.0 74
Jul 48.6 1.6 10.8 13.3 3.4 0.0 0.0 37
Aug 9.4 5.9 0.0 2.8 2.8 0.0 0.0 36
Sep 34,2 18.8 22.9 2.1 0.0 0.0 2.1 48
Oct 16.7 1.9 19.0 8.7 36.5 6.3 0.3 126
Nov 1.4 1.4 12.9 8.6 1.4 2.9 1.4 70
Dee 36.4 36.4 L X9 0.0 0.0 18.2 0.0 11
Total 43.6 17.3 13.9 6.4 13.3 2.6 0.6 392
1981 Jan 30.4 18.8 13.3 3.8 9.8 3.0 0.8 133
Feb 45.6 20.21 16.8 8.1 4.7 (Y% 0.0 149
Mar 36.5 23.2 8.3 6.8 4.3 Je6 0.0 m
Apt 54.3 2.9 11.4 3.7 2.9 2.9 6.0 33
May 46.6 1.9 14.7 3.4 2.6 0.0 0.9 116
Jua 4l.9 26.7 15.1 5.8 7.0 3.5 0.0 ([
Jul 44.7 1.7 14,9 6.2 10.6 1.2 0.6 161
Aug 38.4 3.1 11.9 8.6 3.3 2.6 0.0 151
Sep 57.4 26.9 4.6 2.8 6.3 1.9 0.0 108
Oct 48.8 7.1 10.1 7.0 3.0 kP9 0.8 129
Nov 61.7 27.8 3.6 1.2 2.3 0.6 0.6 162
Cec 65.6 19.8 y.3 1.0 6.2 3.1 0,0 %
Tocal 50.7 23.1 11.2 3.2 3.3 2.1 0.3 1503
1982 Jan 37.8 7.6 6.8 9.8 10.6 7.8 0.0 132
Ted 62,7 22.2 23.1 0.9 10.3 0.9 0.0 117
¥ar 72.9 13.6 S.1 3.1 1.7 1.7 0.0 39
Apt 3.5 12.9 3.5 4,7 18.3 0.0 0.0 ( } ]
May 35.6 19.0 12.7 6.3 1.8 6.8 0.0 63
Jua 49.9 25,7 12.8 6.4 3.7 0.0 1.8 109
Jul 26.4 4.5 12.7 6.4 10.0 0.0 0.0 110
Aug 45.0 26.9 f.l 6.9 10.6 1.9 2.6 160
Sep 63.6 22.3 18.7 6.4 6.9 3.9 1.0 206
Oect 30.3 19.6 14.7 8.4 N 2.1 0.0 143
Nov 70.5 12.3 6.8 4,3 6.3 1.1 0.0 [ 1)
Dec 64,) 11.9 7.1 4.8 9.3 2.b 0.0 2
Tocal 50.8 21.1 1.7 3.9 7.8 2.7 0.4 1312




PART III ~= TABLE 6

NUMSER OF .NEW PROGPAM ENTRANTS AND PERCENTAGE DISTRIBUTIONS OF WEIGRT FOR AGE

PERCENT OF REFEREZNCE FOR CENTERS WITH CHILDREN OF KNOWN SEX

WAPM
Number of
Year Mont <30 50=39 60=-69 70=79 80-89 90=100 Yew Entrants
1980 Jan 0.0 0.0 c.0 0.0 1C.0 90.0 10
Fed 0.0 0.0 0.0 11.1 3333 55.6 18
Mar 0.0 0.0 0.0 0.0 7.1 92.9 14
ApT 0.0 0.0 0.0 1647 16.7 66.7 6
May 2.0 €.0 2.0 12.0 6.0 78.0 50
Jua 0.0 0.2 1.l 12.8 8.3 68.1 72
Jul 0.0 0.0 0.0 S.1 30.8 64,1 39
Aug 2.9 0.0 2.9 17.1 14.3 62.9 as
Sep 2.2 4.3 4.3 10.9 30.4 47.8 46
Oct 0.0 1.7 6.0 10.3 21.6 60.3 116
Nov 0.0 0.0 5.1 25.4 3z, 37.3 59
Dac 0.0 0.0 1.1 0.0 33.3 55.6 9
Total 0.6 0.8 4.9 12.2 20.3 61.2 &74
1981 Jan 0.0 2.3 3.1 16.0 23.7 $5.0 131
Fed 0.7 0.0 5.9 16,4 19.7 $7.2 152
Mar 1.2 1.2 5.3 3.9 16.4 66.1 m
Apr 0.0 0.0 2.9 11.8 14.7 70.6 34
May 0.0 1.7 5.2 7.8 19.0 66.4 116
Jun 0.0 1.2 2.b 16.7 10.9 69.0 84
Jul 0.5 1.8 9.0 12.7 26,1 51.8 166
Aug 1.9 6.8 7.1 16.9 22.1 &7.4 134
Sep 2.0 2.0 8.0 9.0 20.0 9.0 100
(+134 1.5 3.0 6.1 4.4 23.5% $1.5 132
Nov 0.7 4,7 6.0 6.0 28.2 $6.4 149
Dec 0.0 3.2 5.3 14.9 19.1 87 .4 94
Total 0.8 2.3 S.7 12.7 20.9 57.7 1483
1982 Jan 0.0 3.7 bob 13.3 26,4 S4.1 133
Ted 2.8 1.9 16.7 12.0 23.0 61.7 108
Mar 3.2 0.0 3.2 12.9 21.0 $9.7 62
Apr 0.0 1.2 3.7 9.8 17.1 68.3 82
May 0.0 1.4 3.4 15.3 17.2 60.3 S8
Jun 1.0 0.0 S.7 14.) 22.9 56.2 108
Jul 0.0 1.8 10.9 17.3 21.8 48,2 110
Aug 0.6 0.6 &,9 1l.1 22.8 9.9 162
Sep 1.1 6,2 7.9 15.8 18.4 s2. 190
Oct 0.0 S. 8.2 15.3 16.3 38.1 9
tov 0.0 2.3 6.9 6.9 i8.4 65.9 87
Dec 0.0 2.3 7.0 9.3 23.] 58.1 43
Total 0.7 2.3 7.2 13.1 20.9 58,7 1240

h-65




PART IIT — TABLE 7

PERCENTAGE DISTRIBUTIONS OF NUTRITIONAL STATUS AT ENTRY* BY AGE
FOR ALL CHILDREN ENTERING THE PRCARAN 1980-19A2

Age at Encry in Yonths

Percent of Raference <6 6=11 | 12-17 | 18=23 | 24=33 | 36=47 | 48=59 | Total
<30 0.3 1.1 1.6 1.8 0.4 0.0 9.1 0.8
50-39 0.7 2'.7 4.9 3.0 ‘06 3.8 0.0 2.2
6069 3.1 7.2 13.2 12.0 9.2 7.7 9.1 6.3
70-79 6.2 1605 2705 28 -1 ls-a 9.0 2703 ].3.1
80-89 15.3 26.7 23.3 23.4 30.0 29.5 27.3 2.2
90+ 74.2 45.7 27.2 31.7 40.0 50.0 r YIS | 356.5
Number of
Newv Fntrancs 1513 696 363 166 239 78 10 3069

*Peccent of reference of weight for age for all childeen from cencecs vith
children of known sex.

A=66



PART IIl == TABLE 8

PERCENTAGE DISTRIBUTIONS FOR AGE AND WFIGHT FOR AGE PERCENTAGE OF REFERENCE

FOR ALL NEZW PROGRAM ENTRANTS BY CENTER FOR 1980-19%2

Age in Years Percent of Refsceacs
|

Center |2 223 | 3=4 | 4=8 | 5« | <50 |50=59]50=69|70-79|80=-89|90=100
Cambecane** | 11 | 100.0 | 0.0 | 0.0 | 0.0 | 0.0} =~ - | = - - -
Bignons 193 | 100.0 | 0.0 | 0.0 0.0} 0.0} 0.0 | 1.5 | 3.6} 11.9} 23.7] 59.3
Aff{nian 127 | 95.1 | 3.3 | 1.6 ] 0.0 | 0.0f 0.0 2.6 ] 4.7} 6.3} 15.0] 71.7
Sare Yoba 200 | 93.2 | s.8 | 1.0 ] 0.0 | 0.0] 0.5 ] 2.0} 6.8 11.5] 17.5] 62.0
Elinkine o8 | 100.0 | 0.0 | 0.0} 0.0 0.0 3.6 ] 0.0 | 0.0 0.0] 17.9] 78.6
Dionandou 82| 87.81 9.6 | 2.7 0.0 n.0] 1.9 2.3 | 8.7} 13.5) 20.0] 53.3
Faoune 220 | 87.8 | 8.9 | 2.8 | 0.5 | 0.0] 2.3 | 5.9 | 8.6] 6.8} 23.8] 32.7
Blssine 32 | 90.3| 5.9 | 3.2 0.6 | 0.0] 0.6 2.2 4.7| 11.7] 19.9] 62.0
2iguinchor | 285 | 98.8 | 1.2 | 0.0 ] 0.0 | 0.0f 0.4 | 1.2 | &.7| 11.8) 17.6) 6b.D
N'Dindy 93 | 99,1 | 0.4 | 0.0 ] 0.4 | 0.0] 0.9 | 0.6 | 7.2] 16.9] 21.3] 33.A
fouba Belele| 329 | 67.6 | 18.7 |11.9 | 1.8 | 0.0f 0.6 | 2.7 | 6.7] 16.9| 21.3] 53.8
Gee 167 | 85.8 | 11.5 | 3.0 | 0.0 | 0.0] 0.6 | 3.0 | 10.2| 10.8] 20.4} 35.1
Diasacoutou | 310 | 92.8 | 7.2 | 0.0 [ 0,0 | 0.0) 1.9 | 1.9 | 7.7 16.2] 19.4] 33.8
Bele 37} 93.3 1| 6.7 | 0.0 0.0 | 0.0] 0.0 0.0 2.7] 8.1f 13.5] 75.7
Mbar 2¢2 | 94.m | 5.2 | 0.0 0.0 0.0 0.0 2.0 S.2] 19.n} 25.8] &8.0
Gnidy - - - - - -l - - - - - -
Koungheul 010 | 82.3 | 168 | 2.8 0.3 | 0.0] 0.7 | 1.2 | S.5] 1.1 20.3} s59.2
Pacs Koto® | 227 | 92.3 | 4.7 | 2.6 | 0.6 | 0.0 = - - - - -
St. Louls®® | 164 | 97.0 | 2.4 | 0.6 | 0.0 | C.Of = - - - - -
Pasbal*® 196 | 97.7 | 1.8 | 0.85] 0.0 0.0 - - -] = - -

* Nu=ter of children used in weight for age nercent of reference percentages
*e No mgw enzzancs of known sex and age during 19R0-1982

A=67
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PART III — TABLE 9

PERCINTAGE OF NEW ENTRANTS RELATIVE TO TOTAL NUMBER OF CHILDREN
WEGHED BY MONTH AND YWAR BASED NN CENTERS WITH SEX OF CHILDREN RECORDED

Jan | Teb | Mar | Aor | May | Jun } Jul | Aug | Sep | Oct | Nov | Dec

1980 2,3 ] 3.8 ) 2.5 | 1.0 | 8.1 ] 8.5 73] 6.6 7ol 13,2 ] 6.3 1.0
1981 Te7 ] 7.6 ) 8.6 | L8] 4.6 | 4.2 ] 59 | 3.6 ] 3.5 | 48] 8.7} 3.2

1982 4.7 ) 4.2 ) 2.5 ] 3.7 | 2.5 4.2 | 4.0 ] 5.7 | 6.8 | 5.4 | 3.8 | 2.0

A-68



PART III — TABLE 10

FREOUENCY DISTRIBUTIONS OF REASON FOR CHILDREN LEAVING THE PROGRAM
BY CENTER FOR 1980-1982
Not
Center Deceased Excluded Teansfer Parted Reported Total
Camberane* 0 0 0 pd 0 2
Bignona 0 0 0 100 100
Affinian 5 2 0 0 7 78
Sace Yoba 3 & 0 2 40 51
Elinkine 6 S 0 2 151 162
Faoune 14 131 0 ] 188 34l
Bissine 7 4 o 5 107 123
N'Dindy 21 9 0 30 97 157
Touba Belele 9 5 0 34 in 79
Gae 2 134 7 “3 15 223
Diazandou 10 6 0 SA 14 ]
Bale 0 0 0 0 7 7
Mbar 3 7 2 0 93 171
Gnidy 6 12 1 N 43 L}
Roungheul 18 29 0 s7 &0 164
Paos Koto* 6 3 0 0 96 103
St. Louis* 2 13 0 K} 67 117
Paubal® 17 0 1 21 32 71
Dissacouta 21 40 0 0 25 L] )
Ziguinchor 7 2 0 1 107 117
Mbour 0 0 0 0 0 0
Total 177 462 1l 327 1330 2317

*Sex of children unknown

A=-€9



PART III =~ TABLE 11

PERCENTAGE DISTRIBUTION OF AGE BY REASON FOR CNILOREN LEAVING THE PROGRAM
DURING 1980-1982 AT GAL

Reason foc Lesviag

Age {n Months Deceascd Excluded Transfer Parted No Data Tocal
<6 8.3 0.7 { 14,3 2.3 0.0 2.2
6~11 12.5 12.7 0.0 4.7 6.7 10.3
12-17 29.2 17.9 16,3 2.3 20.0 16.1
18-23 8.3 11.2 0.0 4,7 13.3 9.4
2438 20.8 29.1 28.56 14.0 26.7 2s.1
3647 12.5 21.6 14.) 9.3 A7 17.0
48-39 8.3 6.0 284 46.5 28.7 16.1
60+ 0.0 0.7 0.0 16.3 n.0 3.6
e ——————————— e ———————
Number of
Children Leaving 2 136 ? 43 | 15 223

A=70



PERCENTAGE DISTRI

PART 111 = TAMLE 12

FOR CHILDREN LEAVING THE PROGRAM AT GAE

Reason for Leaving

BUTION FOR WEIGHT FOR ACE PERCENT OF REFERENCES BY REASON

" Percent
of leference Deceased Excluded Transfer Parzed Yo Data Total
<50 0.0 0.0 0.0 0.0 0.0 0.0
50=39 14.3 1.5 0.0 0.0 0.0 2.3
60-69 9.5 6.9 16.7 4.8 14.3 7.5
70=79 38.1 25.2 0.0 16.7 21.4 23.8
80-89 14.3 27.5 3.3 n.l 3s5.7 29.0
90+ 23.8 38.9 $0.0 40.5 28.6 37.4

Mumber of

Children Leaving 21 131 6 43 14 214

A=T71



PERCENTAGE DISTRII JTION FOR NUTRITIONAL STATUS BY AGE® FOR ALL CNILOREN

PART IIT = TABLE 13

LEAVING THE PROGRAM 1980-1982

Age in Months
Percent
of Rafecance <6 6=11 | 12=17 | 18=23 | 24=33 | 36=47 | 48-39 60+ Tocal
<50 ¢.0 1.4 1.3 1.2 0.7 0.9 0.0 0.0 0.7
$0-39 1.2 3.0 &7 2.9 3.0 1.0 0.7 2.7 2.7
40-69 2.4 6.3 | 12.0 12.8 9.3 s.) 3.N 0.0 7.4
70=79 4.9 | 17.2 | 27.8 27.] 17.1 17.13 19.9 28.7 19.4
80-89 19.9 | 26.7 | 27.4 27.3 33.1 9.8 4l.4 3.8 1.2
90+ 72,0 | #43.4 | 26.9 28.9 36.8 47,1 39,58 7. 8.9
Number of
Children Leaving] 82 21 234 242 432 208 ulo] 74 1797

sParcent of cefecence of waight for sge for all childrea from cenCer cecording sex of

children

A=72



PART III — TABLE 14

PERCENTACES OF CNILDREN LEAVING THE PROGRAM RELATIVE TO TOTAL NUMRER OF CRILDREN WEIGHED
BY MONTH AND YEAR FOR ALL CENTERS

Jan | Pab | Mar | Apz | May | Jun | Jul | Aug | Sep | Oct Nov | Dec

1980 2.1 | 1.8} 2.2 ] 1.3 | 2.6 | 3.6 1.1 | 2.8 3.0} 1.6 2.0 749
1981 1.6 | 2.3 1.8 ] 202 ) 2.3 | 2.6 | 2.6 2.6 2,2 2.2 2.5 3.6

1982 4.2 ) 3.6 ) 3.1 | 1.9 ) 2.1 ] 0.7 | 1.1 1.8 - | o= - -

A=) S
\ (



PART III -~ TABLE 13

NUMBER OF CHILDREN IN TNE PROGRAM AND PERCENTAGE AGE DISTRIZUTIONS

BY MONTR AND YEAR FOR CENTERS WITR CRILDREN OF XNOWN SEX

Tear  toach & =7 = =3 >3 No. of
ans ans ans _ans ans Children

1960 Jan 67.0 19.1 10.3 3.4 0.2 613
Teb 67.6 19.3 e.s 4.2 0.5 §01
Mar 71.8 13.9 8.0 4.2 0.4 7564
Apr 72.2 16.9 6.3 4.1 0.2 325
May 71.1 18.6 6.4 3.2 0.7 a7l
Jua 69.8 18.8 7.0 3.6 0.7 939
Jul 69.3 17.9 8.9 3.5 0.4 820
Sep 68.9 18.6 8.7 4.2 0.5 875
Oect 64.3 24,6 7.9 2% 0.3 1063
Nov 63.] 6.2 9.3 3.0 0.3 1187
Dec 35.9 29.1 11.8 3.0 0.2 1283
Total 66.7 20.8 8.7 3.4 0.4

1981 Jan 57.3 7.2 11.$ 3 0.l 1862
Feb 57.4 26.0 12,7 3.6 0.2 2197
Mar s8.8 26,6 12.1 4. 0.2 2284
AptT 36.7 25.7 12.3 47 0.3 2293
May 8.4 3.5 12.9 4.9 0.3 2716
Jul $6.7 24.0 13.4 5.8 0.1 J22¢
Aug 3.4 3.9 13.9 6.4 0.3 309
Sep 33.2 8.2 15.8 8.3 0.3 3401
Oct 52.0 Q.6 17.0 7.2 0.2 333
Nov 32.0 Q.7 17.1 7.0 0.2 3128
Dec S1.4 2.8 17.9 7.8 0.2 3242
Tocal 84,7 6.3 1.0 5.9 0.2

1962 Jan 30.1 22.7 19.1 7.8 0.3 3212
fed 48,1 23.2 19.2 9.1 0.4 3159
ar 6.1 22.7 18.9 9.0 0.4 2009
ApT 49.1 3.1 18.2 9.0 0.6 ane
May 43.9 8.1 19.2 10.3 0.6 3119
Jul 44,9 3.3 19.2 11.8 0.6 3273
Ag 44,2 6.6 18.9 11.9 0.4 3242
Oct 43.5 23.9 17.9 12.8 0.3 973
Novw 4,] 23.8 18.0 l’ N ) 0.4 27‘,
Dec 40,6 25.5 i8.1 15.2 0.5 2308
Total 46.2 2.6 18,7 11.1 0.4

A-74




PART III = TABLE 16

SAMPLE SIZE (N) AKD PERCENTAGE OF CHILDREN LESS THAN 70 PERCENT OF RETERENCE
FOR WEIGHNT FOR AGE PY AGE AXD SEASON OF YIAR*

Season
Novembar-Tebruary March=June July=-October

Age Groups
ia Months | 4 N 4 ] 2
1-9 k1 3)8 6.2 4347 3.4 4479 3.9
10-13 Jge9 11.9 3736 10.1 4249 14,6
16-20 3482 11.3 3633 8.2 4364 13.1
21-26 3408 9.7 3127 A0 3623 9,7
27=32 2744 6.9 2577 6.7 3360 7.3
33-38 2493 6.3 2096 5.9 2300 S.A
39-4i 1826 4.2 1707 S.A JIRA S.S
&350 1428 $e3 1265 bl 1480 6.2
s1-36 937 b 731 28| 137 S
37-62 278 5.8 204 10.3 228 hob
6372 18 66.7 29 37.9 3 37.8
Total 26407 8.2 23472 6.7 N7 8.0

*lased on all weighings of sll children enrolled in centers cecocding sex,

1980-1982

A=73

v



PART III = TABLE 17

SAMPLE SIZE (N) AND PERCENTAGE OF CHILDREN LESS THAN 70 PERCENT OF REFERENCT
FOK WEIGHT FOR AGE BY AGE AND TIME IN PROGRAM

Monchs in Progcam*®

1-6 7-12 13+

Ags Groups -

{a Months L 4 | X | 4
1-9 22 4 62 3.2 0 0.0
10-15 107 18.7 236 13.6 23 12.0
16-20 4é 28,3 122 13.9 199 1l.1
21-26 39 3.1 46 21.7 190 R.9
27-32 28 3.6 23 13.0 109 b.4
33-38 8 0.0 10 10.0 52 1.9
39-44 8 12.5 10 0.0 63 8.9
63=30 3 0.0 ) 0.0 r}) 0.0
31-36 1 100.0 2 0.9 20 0.0
5742 ) 0.0 0 0.0 3 0.0
63-72 ) 0.0 ) 0.0 l 0.0
Total 362 10.9 513 12.6 (11 7.8

*3ased only on nev progras encrants from February 1980 co June 1982
as data available hy ceacer and year of July 1982

A=7¢
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Pert 111, Figure 8.
Percentage of Children Less Than

70 Perceat of Reference for VWcight for-Ape and Time in Prograa®

Months in Program

Age Crowp 1-6 1-12 13¢

1- 9 322 62 -
10-15 107 3% 23
16 - 20 &6 122 199
21 - 26 ) 4 190

sSeurce:

e

Pare 115, Table 17
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Moeihs of Age as of July, 1982
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PART III = TABLE 1A

PERCENTACE DISTRIBUTION FOR WEICIT OF AGE PERCENT OF REFERENCE AYD NUNRER OF CHILOREN®
TOR CHILDREN ENTERING THE PROGRAM BELOW 70 PERCENT OF REFERENCE
BY MONTHS IN PROGRAM AND AGE AT ENTRY INTO PROGRAM

Age of Age Range

Cohort Months at Numbec- Percent of Rlefecence

st Batry i{a Follow-up of

(monchs) | Progecam (manths) Children <n 70=79 80+ Total

<6 3 =9 43 27.9 S1.2 20.9 100.0

¢ 71=12 29 20.7 44,8 3.9 100.0
9 10-13 2 43.9% 3.4 18.2 100.0
12 13-13 19 Il.A 26,3 42.1 1on.n
18 19-24 9 L.t YW o4 .4 100.0

=11 3 9=14 49 63.) 22.4 12.2 100.0
6 12=-17 39 6L.3 20,9 17.9 100.0
9 15-20 23 43.5 .4 28.) 100.0
12 18-23 23 36.5 3n.é 13.n 100.0
26 J0-33 1 0.0 0.0 100.0 100.0

12-17 b ] 15-20 sl 58.A 35.3 S.9 100.0
é 18-23 b)) 36.0 2.4 10.A 100.0
9 21-26 32 3.1 379 9.4 100.0
12 24=29 27 33.3 4079 25.9 100.0
18 Jo-39 11 7.3 36.4 Jh.4 100.9
r L) Jé-sl L) 16.7 3.3 $0.0 100.0

18+ 3 1le b} ] 4.1 2R.2 1.7 100.0
6 e 26 2.0 7.8 1¢.4 100.0
9 1+ 22 %.3 7.3 18.2 100.0
12 b ) % 19 47.5 21.1 31.4 100.0
18 pl 1 g 12 3.0 33.3 1.7 100.0
24 b2 7 14.3 7.4 n.8 100.0

]

oBased on all childecen encecing the pcogcan 1940-19A2 {a centers crecording sex
of parcicivants. Numbers of children {n each cohort decreuse primarily
because of cthe cime of data collection, e.g., children encering the progcaa
{n 1982 could contribuce data for at moet the monche in program of 3, 6, ¢
and 12.

A=78 v
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Part 31T, Fipure 9.

Percaoutape of Children Less Than 70 Percent of Referemce for Welght
for Age and Sample Sizes (in parcntheses) for 4 Lenaths of Time in Progrem

4
Percent less
than JOX of
Relcrence
fur Yelight
for Age
70 (49)
x
/\ (s
0% (3959 -~ x
\\_\8)7)
>
., 30, 23
@ )
‘odh
14 ((})
(2
mi.
104
F s s ' 4 4 4 4 4 —
0 6 9 | ¥ 15 18 21 24 r 1) 30 k)
Age in Months
Soxrces Part 111, Table 18

= ) mos. in progrem
e € wns. in program

9 mos. in program

4¢ = 12 wos. in program



PART III == TARLE 19A

FREQUENCY AND PERCENTAGE DISTRIBUTION OF WEIGRT FOR AGE PERCENT OF REFERENCE
AT TOLLCW=UP AGRS 9, 12, 18 AND 24 MONTHS FOR ALL CRILDREN ENTERING THE PROGRAM
AT AGZS <6 MONTHS AND AROVE R0 PERCENT OF REFERENCE FOR WEIGRT FOR AGE®

Parcent of Refecence st Follow-up
Tollew=-uyp
Age <70 70=79 A0+ Tatsl
in Months
(z0s. in program)| Ffreq. X Fraq. 2% Peceq. 2 Feaq, %
9 SUL S.8 196 2.9 650 72.5 496 100.0
(3-8)
12 7. 9.6 225 30.5 443 3%9.9 740 100.0
(6=-L1)
18 42 9.3 136 30.2 272 60.4 | 4350 100.0
(12-17)
24 12 f.3 45 23.4 135 70.3 | 192 100.0
(18-=23) !
- ]

*These data ace provided in more decail in Table 198, i.e., stracified by
aucritional status cohort at enccsy and for addizlonal follow=up ages.

A-080



PART III == TABLE 198

FREOUENCY AND PERCENTAGE DISTRIRUTION OF WEIGRT FOR AGE PERCENT OF REFERENCE
AT AGES 9=24 MONTHS FOR ALL CHILDREN ENTERING TRE PROGRAM AT AGES LA MONTHS®
BY WEIGHT FOR AGE PERCENT OF REFERENCE AT ENTRY

Percent of Reference st Follow=up

Follow=up
Age Parcent of <70 70-79 80-49 0+ Total
in Months Reference
(nos. in prograa)| at Eatry | FPreq. 2% freq. % freq. X Treq. 2 Treg. 4
9 <70 10 28.6 13 37.1 10 28.6 2 S.7 35 100.0
(3-8) 70=79 22 1.4 27 38.6 14 20.0 7 10.0 70 100.0
80-89 18 11.0 68 41,95 $7 .M 21 12.8 164 100.0
90+ 32 6.6 ) 128  17.8 | 264 36.1 | JOR 42.1 732 100.0
Total 82 8.2 | 236 23.6 | 345 34.5 | 338 33.8 | 1001 100.0
12 <70 15 46.9 9 28.1 7 21.9 1 3.1 32 100.0
(6=-11) 70--79 22 40,7 22 40,7 7 13.0 k] S.6 $4 100.0
80-89 a1 .S 66 bbb 41 28.5 9 S.6 144 100.0
90+ 40 6.7 | 162 27,2 1 221 7.1 | 172 28,0 1 395 100.0
Total 108 13.1 | 287 1.2 276 33.5 | 1Ré . 100,
18 <10 7 3. 6 17.4 12 $2.2 0 0.0 23 100.0
(9=14) 70=79 13 33.) IR 46,2 7 17.9 1 2.8 3o 100.0
80-89 30 26.3 S1  44.7 27 23,7 6 5.3 114 100.0
90+ 39 8.0 | 137 2m,1 | 179 36.8 | 132 27.1 4A7 100.0
Total a9 13.4 1 1. . IJ; ﬁon .
m—— S
18 <70 6 3.6 6 3.6 7 36.A 0 0.0 19 100.0
(12-17) 70=-79 9 26.5 21 6.8 3 8.8 1 2.9 34 100.0
80~89 6 18,7 8 53.9 18 20.2 9 10.1 89 100.0
I 1. 28 7.8 AR 24,4 ) 137  38.0 | 108 29.9 361 101.0
Total 87 11.3 | 163 32.4 | 165 32.8 | 11 3.9 03 100.0
#_
21 <70 2 1A.2 2 1R.2 6 54,5 i 9.1 11 100.0
(15-20) 70=79 8 40.0 8 40.0 3 15.0 1l S.0 20 10¢C.0
80-89 13 187 3% 49.3 15 2.7 7 10.1 69 100.0
90+ 20 7.0 63 22.n 1| 114 39,9 89 3.1 286 100.0
Total % 1. ol | L B | 98 25.4 100.
oo PGS SRR —————
26 <0 0 0.0 0 0.0 3 100.0 0 0.0 3 100.0
(18-23) 70-79 2 2%.0 3 3.5 3 3.4 0 0.0 8 100.0
80-49 7 18.9 15 40.5 10 27.0 s 13.9 37 100.0
a0+ S 3.2 n_ 10,8 60 34,7 60 IR.? 188 100.0
-TOtll 14 G.F “ . . ;! ,..u [
L —-—#—

*Sased on all children entering the program 19R0-19A2 {n centers recording sex of

pacticipane

A-81



Parc 111, Figure 10.

Percentage of Children Less Than 70 Perceat of Reference for Meight
for Age for Children Entering the Program, Grouped into
& Colhorts by Nutrit.onal Status at Entry

Sample Size

Honths
of Apa <70 70-79 80-89 90+

9 35 70 166 732
12 32 54 144 595
15 23 29 114 487
18 19 34 89 361

21 11 20 69 286
24 k| 8 32 155
Percent L
Below 70X
of
e Reference 50,
for Weight
for age o]
0L
20}
‘n.
o 2 4 6 8 10 12 1 16 18 20 22 2 26 28
Months of Age
Percent of Reference at Eatry
Source: Part 111, Table 198 x = <70
o= 70-79
/ [ ] .0'”

~ ? = 90+



PART II1 == TARLE 20

DESCRIPTIVE STATISTICS FOR VARIABLES USED IN FOUR STEPWISE MULTIPLE REGRESSION
ANALYSES OF NUTRITIONAL STATUS CHANGES BETWEEN TWO AGES

Indevendent Variahles*

Veight for ages z—-score
at entry

VQigh: at ficst age

Months in progcam
at first ags

Participation rate
at first age

Weight for age z-score
at first age

Parcicipaction rate
at second age

Weight at second age
Devendent Vatiable

Weight for age t=-since
at se%ond age

Age Interval in Months

6-12 12-18 18-24 26=30

(a=701) (0w659) (n=433) (n=280)
x $.D. x S.D, x 8.0, X S.D.
0010 1054 "0066 1.65 =0.82 1.61 -1026 1036
7.08 1.17 R.1R 1,23 9.24 1.32 10,23 1.8
2.96 1.78 6.37 3.61 8.98 S.21 .75 6.h4
94.5 10,42 91.4 10.97 89.7 1ll.ARl R9.9 11.91
-0,.54 1.26 =1.A3 1l.18 ~=1.62 1.11 =1.A1 1.19
89.1 10.7§ 8R.4 10.08 87.7 10.71 R7.6 10.92
9.16 1.21 9.17 1.3 10.23 1.6 11447 1.55
-1068 1.13 -1071 1011 -1060 1.17 -103‘ 1011

*Sex was also included in each analysis as an independent variable., The weights at
f4rst and second ages were not included in the actual analyses but are included
hece for descriptive purposes.

A=8)



SUMMARY OTF

Age in

Months

12
(a=701)

18
(n=659)

24
(awék1S)

10
(a=280)

PART IIl - TABLE 21

(WETICHT FOR AGE 2-SCORE) AT 12, 18, 26 AND 30 MONTHS OF AGE

Step
1

2
3
4

[

Variable Entcred

Weight for age z-scoce
at 6 months
Sex
Participation cate
at 12 months
Participation rate
at 6§ months

Weight for age z-score
at 12 months

Weight for age z-score
at entry

No months {n prograa
at 12 months

Weight foc age z=score
at 18 months

Weight for age t-scoce
at entry

Weight for age z-scoce
at 24 months

Weight for age z-scoce
at entry

Multiple Incraase
R 22  in RZ
0.576 0.457 0,457
0.683 0.487 0.010
0.688 0.473 0.006
0,650 0.476 0.003
0.723 0.522 0.522
0.727 0.528 0.006
0.731 0.53 0.003
0.762 0.5%1 0.351
0.753 0.%567 0.016
0.812 0,860 0.660
0.827 0.684 0.026
A=84

r

to Enter

587.98

12.60
8.09

§.19

718.48
8.41
7.62

531.57
15.39

538.93
20.86

STEPULSE MULTIPLE REGRESSION RESULTS FOR PREDICTING NUTRITIONAL STATUS

Stepvise

F Ratio

SR7.98

308.17
208.21

157.92

T18.49
367.49
249.86

$31.57
202.354

538.93
299.13



PART III == TABLL 22

STEPWISE MULTIPLE REGRESSION RESULTS FOR PREDICTING WEIGHT
AT 12, 18, 24 AND 30 MONTHS OF AGE

Age 1o Multiple Increase r Stepvise
Months  Sted Variable Entered R 2 4n n2 to Tater [ Ratio

12 1 Weight at 6 months 0.711 0.50% 0.308 722,80 722.80
(n=710) 2 Participation rate 0.715 0,511 0.006 7.78 368.72

at 12 months

18 1l Veight at 12 months 0.738 0.544 0,544 788,64 TR8 .64
(n=663)

26 1 Weight at 18 months 0.763 0.552 0.552 $35.10 535.10
(n=b37)

30 1 Weight at 24 months 0.8C 0.650 0.6%0 $18.77 $15.77
(a=280)

The independent variables used in all four analyses are:

Weight at first age

Sax

Months in progras at f£irs” age
Participation rate at firs: are
Participstion rate at second age

A-1%



COMPARISON OF PARTICIPANTS I
WITH NON-PARTICIPANTS IN PPNS VIL

PART III == TARLE 22

POR WEIGHT FOR AGE PERCENT OF REFERENCE

N KOUNGHEUL AND MBAR CENTERS* OF SINE SALOUM
LAGES IN SINE SALOUM

Parc I
Weight Participants in Non=particinants 1
for age Roungheul and Mbar| in PONS Villazas ; T3zal
Age in Montchs T Median Treq 4 Freq - I Free 2
)
|
<6 <10 0 0.0 Q 0.0 0 0.0
270 26 100.0 44 100.0 58 100.0
Total 26 100.0 44 100.0 63 100.0
6-11 <70 [ Y 9.5 1 6.3 S 8.6
2710 38 90.3 15 93.7 $3  91.4
Total 42 100.0 16 100.0 13 100.0
12-17 <70 S 17.9 3 14,3 3 16.3
270 23 82.1 14 RS.7 41 837
Total 28 100.0 21  100.0 49 100.0
18=23 <70 3 1¢.3 n 0.0 3 8.6
270 26 89.7 6 100.0 32 91.4
Total 29 100.0 6 100.0 35 100.0
24-29 <70 0 0.0 1 .3 1 2.7
[ 270 28 100.0 1L Al.7 3% 97.3
Total 28 100.0 12  100.0 37 100.0
30-33 <70 0 0.0 2 18.2 2 8.3
270 13  100.0 9 R7.8 22 1.7
Tocal 13 100.0 11 100.0 26 100.0
k[0 <70 3 5.9 1 1.9 4 3.7
270 52 9,8 s2 98.1 104 96,3
Total $s l00.0 $3 100.0 106 100.0

*Using Octoher 1982 actendees’ data

Nomogeneity of associacion across strata x§ e 12,16, p > 0.03

Overall degree of association

Xy

A-06

2 . 0.579, o > 0.10
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PART IV == TABLE 1
MOTHER'S INOWLEDGE

Good Yooz
Crowth Charts 29 (66%2) 15 (34%)
General Health 18 (412) 26 (39%)

PART IV == TABLE 2
MOTHEPS' MOTIVATION

Undecstand Don't Understand

Prograa Objectives 33 (715%) 11 (25%)

Commit of Regular Attendance 42 (95%) 2 (352)
1) Re

Actend vithout Food 42 (9%%) 2 (5%)

=87
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PART IV -~ TABLE 3

MOTMERS® INITIATIVE

Cosmittee Activicies In-program
Undertaken or Plsaned Rating on

CENTER No Yes 1€ yes, Desiguate Scale 1-3
Camberene 3 1
Ziguinchor x Mothers built center plus moternicy uait 4
Affinliam x Thinking about gardening project 3
Bignona x | |
Faocune n.a. PField tesm uaakle to interviev mother committee member.
Touba Bele x 1
Yalingara x Cardening and chicken-raising 5
Cae x Gardaning S
Thille Boubacar = |
Waocunde x 1
Maka x 1
N'Diarekha x Thinking about establishing collective farms 3
Mar s x Collecced money t5 build a nev warchouse evea

though wo fcod had arrived over saveral months 4
Pambal x 1
W Stirakh Cardening and chicken-raising S
our x Thiaking about cloth-dying project to raise

3

sonay to pay for medicine
Source: May 1983 Field Uork Questiocsaairve.



PART IV == TABLE &

MOTHERS' TIME IN PROGRAM:
NUMBER OF CHILDRYX ENROLLED FOR 43 MOTHERS INTERVIEWED

Children Now Children Formerly Children Ever
Enrolled Iarolled Earolled

Mother* Mother Mother Mother® Mother Mother Mot*:az* Mother Mother
No. 1l Mo. 2 No. 3 ¥o. 1 No. 2 No. 3 NKc. 1 ¥o. 2 No. 3
(N=14) (Nel3) (Neld) (Ne1&) (N=1S) (Nels) (N=1é) (NM

Total
Children: 18 22 21 27 29 28 &S 1 49

Average Child-
ren/Mother: 1.29 i.e8% 1.8 1.93 1.93 2.0 3.2 3.4 3.3

* Mother No. 1 is Committes member.

Source: May 1983 Field Work Questionnaire.

A0



PART IV -- TABLE 5
CENTER SETTING AND DIRECTOR CMARACTERISTICS

0é~¥

Qualification Length of Director

Center Type of Camter Age of Center of Divrector Training Tims in Center
Casberens Dispenaary S years Medical Technician 2 years 4 years
Ziguinchor Social Sub-cemter 10 _years Cosmunity Health Worker 35 moaths 9 moaths
Affinian Religious MCH est. 7 yeara State Nurse ) years 3 years
Bignona Dispeasary 3 yeara State Nurse 3 years 3 yeers
Faoune Health Nut 4 years Community Nealth Agent 2 years 2 years
Toubsa Bele Nispensary S years State Wurse 3 yrs.(W*) ) yesra
Velingara Dispensary 4 years Nurse's Alde 2 yeara 2l years
Cae Dispensary ast. 7 years Stats Nurse/Midwife 3 yrs. (W*) 1 year
Thille Boubacar Dispensary 5 years State Nurss ) years S years
Haouade Dispeasary 6 yeara State Nurse ) years 6 years
Maka Dispeasary 10 ysars State Nurse 3 yrs. (N2) 10 years
N'Diarekhs Nispensary unknova Health Agent 2 years ? moaths
Mhar Dispeasary 10 years Medical Technicisn 2 years 10 yesars
Pambal Religious Dispensary 2 yeara Teacher 3 yrs.(ud) 2 years
"D Sirakh Dispensary 8 years State Nurse 3 yrs. (N%) 4 years
Mbour Social Sub-center ast. 18 yeara Social Assistant 3 yrs. (W) 2 yesare

Average 6.9 yesars 2.5 yesars 3.7 ysars

s jncludiag mutrition training

Source: Field Work I and Field Work 11 (May 1983) Field Vork Queatiomnaire.



PART 1V == TABLE 6

SUPERVISION: VISIT EFFECTED OR NOT DURING THE PAST YEAR

Regional Departmental Regional Departmental

Doctor Doctor

Total 3 3
Percant

of Centers 192 252
Percent of

Total Visics 72 102

11 12 11
692 752 692
262 292 262
A-91

Cooréinator Coordinator Cathvel

Other

62

22
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PART 1V -~ TABLE ?
WORKLOAD, NUMBER OF CHMILDREN, GROUPS OR WEIGHING DAYS, AND AVALLABLE UHELP

In-program

Total Musber of Nusber Rati>s of Ratto of Racing
MNumber Croups or of Avatl- Children to Children In Humber
Childrea Ueighing Children able Available Helghing Ses- Per Group
Center Served Days ia Group Help Help sions to liclp Scale 1-%
Casberene® 350 10 b} 3 13117 1:12 3
Ziguinchor 272 [ ] 34 b ) 1:91 1:11 4
Affiniam 238 7 3% 2 1:119 1:1? 4
Biguona 204 4 11 ) 1: 7 1:18 |
Faocune 132 4 » ] 13132 1:33 4
Touba Bale 264 8 b 3 ) 2 13132 1142 4
Velingara 108 4 27 3 1:36 1314 S
Gae 34 8 4) ) 1:86 1:11 3
Thille Boubacar 527 12 44 2 1:263 1:22 2
Uacundet 350 ? S0 2 1:125 1:25 2
Maka 150 6 25 3 1:50 1:8 S
u'Piareckhe 192 [ 24 ] 13192 1:24 5
Mar 42 9 3 4 1:86 1:10 b )
Pambal 441 9 49 4 1:110 1z12 2
W Sizakh 280 8 » 1 1:280 1:35 4
hour 741 13 57 4 1:183 (T3 1) 1
Average 313 1.8 3 2.2 1:133 1:18

Seutces: CRS Master Charts for January 1983, except for ® asterisked ceaters for vhich iaformatioa oa total

susber of children sad groups was obtained from Vield Uork 1 questiomnaire amsvers.
M, 983 __:id ..s Q. .loa... a.



PART IV =~ TASLE 8
AVAILAAILITY OF TEACHING MATERIALS

Educational Materials Tood Demonstration Materials
Raference Audio=-Visual
Y Ne Jes - Ko Jes  Fo
Total 12 4 'y 12 7 9
Peccant 7%% 252 X% 4

Souzces: May 1983 TField Work Questionnaire

PART IV == TABLE 9

NUTRITIONAL VALUE OF PROGRAMMED AND AVAILABLE TITLE II RATIONS

Quantity Nutrients

Rilograns Grans Calories Protein -
_per Month per Dav per Day per Dav

f%cg:a::cd Ration

Pez Beneliciary 7.5 250 945 43

Actual Ration per

Seneficiary (802

received in Center) 6.0 200 756 ‘3

Racion Recaived dy

Pazily or Mother

(1} zation x 2.45

for one mother

and 1.45 childsen) 14.7 490 1852 8

(Requizements of tvo-year old child: 1360 )

Souzces: May 1983 Field Work Questionnaire
CRS Compiled Information, by Center
Cormodities Reference Cuide, calozies and protein gramsior Ticle I

oods, pet 100 grams: CSM, 380 cals, 20 proc.; ST Crics, 360 cals,
16 proc.; SF Cornmeal, 392 cals, 13 prot.

A-9)



PART IV - TABLE 10
LENGTH OF TIME TITLE II FOOD LASTS IN THE HOUSEHOLD

Mothers' Responses to Howv Long Each of the Ticle
IT Food Lascs

Numhar of Davsg

Corumeal
[oic § Sorzhum Semoule
Average 14.6 13.3 12.4

12.7

Source: May 1983 Field Work Questionnaire

A-94
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APPEXDIX B

Description of the CRS Program

The Nutrition and Health Program for Vulnerable Groups* (PPNS=GV) for which
CRS provides food and a growth surveillance system, is countrywide. BARAS
(Bureau d'Alimentation et da la Nutrition Appliquee au Senegal) 1is the
supervisory agency vithin the zstry of Health responsible for the program
in cooperation with Cathwel. The feeding and health activities in vhich CRS
pacticipates arte governed by a general agreement (the original of vhich vas
signed in 1960, and then Teneved in 1973). The BANAS/FPRS program is
governed by a separate contract vhich vas signed 4n Jasuary 1973, The
objectives set forth in this agreemant are general in nature and call for
autritional and health protection of vulcerable groups descridbed as
under-five children and pregnsnt/lactating women. Articls VI deals wvith
evaluation ané notes that since the "fundamental objective" therein is
"mgking understood the important relationship that exists between food and
grovth, batveen foods of different values and child health,” an evaluation
should then study grovth gains and mereality is relation to rates of food
supplezentation. Section 3 specifically calls for a "gechnical and
ad=inistrative evaluation to be made every tvwo years by BANAS for submission
to CRS through the Miniscry of Bealth in the name of the GCovernment of

Senegal.
e.g., the

Not all of the provisions of the convention have been carried out,
progran does not target pregnant and lactating vomen, but furanish

%00d and education to the mothers of under-five children.

The CRS-sponsored program in Senegal is carried out 4in locally run centers,
the zajority of vhich are government dispensaries. Center sites can be
tecozaended by the Regional Medecine~Chef. However, CiS must assurs that
there is a person at the center vho is villing and available to carry out
the progres, that there is adequate space for the weighing and other
activities, and that cthere is adequate storage space for the foods. Once
all these basics are assured, Cathwel and the requesting center make an
agreement vhich includes the folloving points:

Children under five and their mothers may be regiscered in the
progran; and one mother nay not bring more than tvo children.

GCrovth surveillance of the chiliren must be carzied out using an
acceptadle grovth surveillance systes.

Tood vations, with both nutritional and economic value, are supplied
regularly by CRS and distributed properly by the center.

Mothers are taught during the monthly sessiom, held bafore food
distridbution, the use of the donated foods and their local
equivalents. At these menthly sessions sothers are also tsught, by
mesans of the growth chart, other important factors that affect the
autzitional status and the pregress of their children.

Mothers, at registration, are asked to aake a commitment to attend

the program Tegularly, to participate {n all the program activities,
snd to do all that they can to make their children grov sdequscely.
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The number of conters has increased rapidly from 132 in FY 1976 co 434 in
Sepcember of 198l. Over 400 centers are operating currently in all of the
regions of Senegal with a majority in Sine-Saloum, Casamance, and [Fleuve.
Beneficiaries include an estimaced 110,000 children and 90,000 mochers in
noraal times.

Coverage of under-five children in che country range fzon 1.32 in Cap Verc to
28% in Fleuve Regica. Coverage in Sine-Saloum for the first calendar year
quarcer of 1982 vas 8.6X Overall councry coverage was 10X,

Corn~Soya=Milk (CSM) and either soy-fortified cornmesl or soy-fortified
sorghum in quancicties of J.75 kg. each are discribuced monchly to each mother
or child, or 7.3 kilograms per individual. Minimally a mother-child pair
receives 15 kg. of food per month, CRS has calculated the actual program
average received per deneficiary family at 2.2 rations or 16.5 kilograzs per
fanily per month.

The CRS program in Senegal is che only one in Africa using "tradicional”
cozmodiclies rvather than the usual aixture of cereal/milk/oil in a 2:2:1
tatio.

Data Collsction at Each Cencer

The procedures used {a the growch surveillance system a2t the PPNS centers
are as follovs.

Mothers are required to bring their children to the program monthly om an
assigned day. On chat day, the children are weighed on a beam scals,
accurate to 100-200 g. The weight is then recorded on che child's
{adividual growvech chart and also ia the center's growsh rvegister. Age in
sonths 1s also recorded. Weight-in-kilos 1is chen ©plotted against
age-in-months on a Master Chart and the child's percent of Harvard Standazd
is calculated from cthe Harvard Scsadard growth curves, vhich are
superimposed on the weighct-for-age guide. All the children attending a
center on one day are plotted on this charc; hence the nsne "Master Chare."

Once che dot is made on the Master Chart for the child and his/her perceat
calculated, a large dot is cthen made on the individual chart at the correct
percent lines.

It can be seen chat the Mascer Chart has two maln functions:

l. To determine a child's percent of scandard so that che individual
chart say be filled {n,

2. To follow the nutritional scatus 9f che group of children as a
vhole.

Nuttitional status is reported not only ac the center level but alsgo at the
nacional CRS office in Dakar and at the CRS Africa Regional O0ffice ia
Nadirobi,

The individual groweh chart has s number of functions, vwhich include:
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1. It is an educational tool for the mother to shov lLer the progress
of her child and the relationship of good growth to good feeding.

2. It is a diagnostic tool for the health worker to check if the
child is growing adequately.

3. It 4is sn evaluation tool (less frequently used this wvay) vhen
longitudinal data on the program is needed in addidtion to Master
Chart data.

4. It is & check on the mother's rcommitment to feed her child
asdequately.

S. It is a wmeambership card vhich shows that the child has been
registered in the prograsm.

Ideally, in order to carry out functions 1., 2., and 4., the center
personnel should also speak to the mothers, about the progress of their
children, at the time of recording age, veight and stacdards.

Data Collection Dakar

At the end of each sonth, nearly all of the centers send the Master Charts
vhich have been plotted that month to CRS/Dakar. Centers are also supposed
to send monthly reports on the amount of food distributed, amount of money
collected, number of beneficiaries, nev enrollments, etc.

Both the Msster Charts and the monthly report forms are collated and
sucmarized at CRS/Dakar. Master Chart summaries are prepared monthly for
each center and subsaquently for each region. These sumzsries contain the
nuzmbers of children in ten percentage-of-standard ranges (belov 60, 60-63,
65-70, and so on up to 100) and also the number and percent of children
belov 802 of the standard.” A summary sheet containing the above information
is kept for each center. About every six or gine months, a Master Chart
suzmary report is prepared. Information on centers by region is prepared as
vell as regional summarias and graphs. Included also, ia addition to
pezcents of underveight children, is an evaluation of the gquality of Master
Charts from each center.

Monthly ruport forms are used administratively for such purposes 4as
calculating the amount of food needed for delivery to the centers for the
next quarter. One can also get some idea of the regularity of attendance at
the center, vhether or not the correct ration is being gives, ete.

CRS/Dakar has devised an efficient system for compiling and cheacking these
reports. CEight people on the CRS staff are each responsible for one region.
Each region and each department has a sepacate dossier so that errors ot
omissions are easily followed. Mastar Chart data, hovever, is kept 42 a
separate book, with one sheet for each center. Centsrs are still filed by
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region and by department so that cross-checking of Master Charts and monthly
reports 1is very easy.

Because of the difficulty, however, in making frequent checks of the
original monthly reports and the original Master Charts, the data collection
f=om these sources must, at present, be classified as ocnly fairly reliable.
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APPENDIX C

Anthropometric Definitions of Malnutricion

Introduction

This appendix is intended to provide a brief discussion of statistical results
vhich vere obtained to examine the definiticm of malnutrition by the use of
rve different cutof! poines for wveight for age percent of rteference and to
explore classification rTesults and {nterrelationships among five
anthropometric measures for tvo statistics, viz., the z=score and the percent
of median. The results presentzed in this appandix are based on all children
in the study sample who had at least omne snthropometTic statistic
(appzoximately 2,000 children). These rasults should be considered rather
more qualitative than quaantitative for thair extension to other LDCs because
of their being conditional ‘on the age and sex distribution of this sample.
Kevertheless, they are based on a regional randvm sacple of children under §
years of age and can probably be considered to be generally comsistent for
other regions of Senegal and extenéd to similar situations in other less
developed countries.

Sensisivicy and Specificity of 70 and 80 Percent of Refarence for
Waight Sor_Age as Definicicn Points of Malnutzition

There wvere 2,012 children for vhom weight for age and weight for height
scatistics vere Loth svailable. Tor purposes of comparing two cutoff points
2or defining malnutrition on the basis of veight for age percent of medisn
(VAPM), all children vere categorized according to vhether their weight for
height z-scores vers less than =2 or greater than or equal to =2.
Approximately 2.5 percent of a normal population would be aexpacted to be
considezed salnourished Sased on this criterion. Table lA provides the cross
classification of weight for height x=-score categories vith the veight for age
percent of median categories for the 70 percent and 80 percent cut points.

Based on the categorisation of the veight for height z-score, 6.4 percent of
these 2,012 children would be considered malnourished. The corresponding
percentages of children defined as zalnourished accordins to 70 percent and 80
percent of median for veight Zor age are 12.1 pez:ent and 35.2 percent
respectively. Thus, the overall percentage of childres defined as
salnourizhed according to veight Zor height z=-score is closer to that
percentage defined as malnourished based cn 70 percest of reference for age.

The frequenciss of Table lA vere used o estimate the probabilicies included
4a Table 1B. These probabilities are defined in Fleiss's book !:!y.-:;gg;
Metheds for Rates and Prororzicns and are commonly used for evaluating the
perforaance of diagnostic tests*. The gensirivicy of the WAPM cutpoint of 70
percent is 0.434. That is to say that this the probability of a child
being defined as malnourished based on this ¢r.. ' 3, given that the child is
considered malnourished based on weight for heig. s=score. It can be sesn
that the 80 percent cut point for WAPM yislds a more sensitive indicator of

ske vill use the complement of Fleiss' definition of specificity as it is more
widely used in epidemiology.
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walnutricion as the sensitivicy &{s 0.775 for this cutpoinc. Hovever, the 80
percent cucpoint for WAPM is seen to be much less specific than the 70 percent
poine. This s because approximately 90 percenmt of che children considered
normal based on weight for height z-score are considered normal sccovding to
70 percent WAPM criterion, whereas only two=thirds, 67.7 percent are correctly
classified based on 30 percent WAPM.

The predictive value of the WAPM cutpoint is defined as the probabdility of a
child below tha WASM cutroine being malnourished based on his/her weighe for
height z-sccre. These Tasules indicacte that the WAFM 70 perceat cutpoict is
more pradicsive by this dafinicion. Hovever, it should be noced that the
predictive valuas for Soth cutpuints are low, i.e. 0.228 for 70 percent WASM
and 0.14]1 for 80 percaaz WAPM.

This cable also izcludas the estinmated false positive and false negative erzor
rates which would be expected to obcain 4if che 70 percent or 80 percent WAXM
vere used as a sctesning telc. The false positive rate is the complement of
the predictive value, aad it can be seen that the 70 percent WAFM cutpoint
yialds a lover false positive rate than thea 80 percent cutpoinc. Howvever,
both of these false positive rates are very lartge. The 80 percent WAMM
cucpoint yialds a somevhat lover false negative rate and boch of chese caces
aTe very low.

These rzesults provide a description of che classification which could be
expected based on these cutpoints. These stacistica, particularly the false
positive and negative error rates, must be evaluated for the twu cucpoine
choices vis a vis cheir {incended use in Senegal, e.g. scresaing or
survelillance.

In table 2 ve can examine the effect of using the 70 percent or the 80 percent
cut off poiant of veight per age {n a typical ceater with 201 children. We
assuas that chete are 13 children (6.5 percent) malnourished i.s., bdelow=l
$.D. of veight per height. If ve use the 70 perceat cut off poiac, thea 6 of
these 13 children will be considered malaourished. If we use the 80 percent
cut off polac 10 of cthe 1) =mslacurished children #il1 be included. On the
other hand, che false positive rate will {ncresse much =ore drastically.
Using cthe 70 percent cut off 19/188 children will be classified as
salnourished vho are not. Using the 80 percemt cut off poiac 61/188 children
will be aisclassified vhen they are not. This diffevence in specificicy would
cause a great deal of misclassification vhich would make surveillance using
this cut off point much less efficienc. On the other hand, for s.reening
purposes whe:e selection aof individuals for treatmsat is che goal, sensigivicy
is usually considered movre important and {n this case, an 80 perceas, or
perhaps even higher, cut off aight be mare appropriace.

12 surveillance is the desired use of WAFM then the 70 percent cutpoint can bde
recozzended based onm 1ics predictive value, specificicy and icts smaller
scatistical variacion (See, for example, figures l-2 of the resulcs for Part
2)., However, any percent of madian stacistic should be used very cautiously
for analytic or comparative purposes as this statistic is age-related. This
topic is addressed later in this Appendix.
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Comparigon of the Five Anthropometric Measutes and Thair Classification
of Malnutrition in Children

The dats for thees children wvers used in several vays to explore the
relationships smong the snthropometric measures. For the purposes of these
comparisons the WAMM 70 and 80 percent cutpoints were chosed to define
maloutrition 4o thds easxple. The cumulative dicsribucions for all
sathroponetric measures vere used to determ=ine the cutpoints of the percent of
sedian statistics vhich would yield percentages of salasourished children
corresponding to the percentage defined as malnourished by the 70 and 80
perceant WAPM cutpoints. These correspending percent of median cutpointe are
included wvith their approximate (mo standazdization for age vas performed)
g-scores in Table 3.

All children with availsble data wvere categorized by each pair of
anthropometric measures and for each cutpoint, and the percentage of correct
classification (in agreemenl) in aach fourfold table was calculated. These
percentages are presented in Table 4.

The important findings of the table are that the lover cutpoints yield batter
agreszent smong the anthropometric measures and that the tvo arm circumference
measuzes demonstzate the highest percentages of agreement. For the cutpoints
corresponding to 70 percent WAPM, the percentages of agreement for all pairs
of anthropometr.c measures are at least 80 percent.

Linear Association Betveea Pairs of Anthroposetric Measures for Two Statistics

The pairvise Peazson product moment correlation coefficients based on 3-scores
and percent of madian statistics ate presented in Table 3 for the ten pairs of
snchropometsic wmeasures. The am circunference wmeasures wvers highly
corralsted for toth statistics and veight for age vas highly correlated vith
veight for height for both z-score snd percent o! median. Weight fir age
s=scozes also correlated highly with both height for age snd arm circunference
for sge. Haight for age and veight for height wers not at all correlated for
either statistic.

ortant Considerations Regarding tbe Percent of Median
Some 4investigations, dacluding this ome, have used percentage of wmedian
statistics for categorizing children into putritional 1levels bdacause this
statisti. has cften bean used for this purpose in studiee of this type. The
cesults of Table 6 vere derived from the NCHS/CDC anthropometric standard and
shov that this statistic fluctuates (gensrally {rcreases) with age and
gtature. Obviously, this is an undesirable property for s statistic to
possess.

The z-score is & msasure of relstive position of & child's sise and {s related
to a child's percentile. Thus, if s child maintains his/her size relative to
the refersnce population, then his/her z-score (and percentile) remains
constant. Novever, the results of Table § demonstrate that under these
circumstances s child's percent of median will not remaia constant and will,
¢= fact, generally increase with age (until spproxisately 36 months of age) or
stature even though the child has not improved relative to the reference
population! These incresses occur for both sexes sod are most promounced for
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veight for age and veight for haight and are probably of negligible importance
for height for age.

The authors would like to caution other invescigators againer the use of chis
scacistic for evalusting changes {an nutritional scacus among a group of
children vhen no suicable comparison group is available. One can imagine a
group of childrea all entering & feesding program at ] months of age wich
g=scores for weight for ags near -2.0. These children vould therefore have
percent of median statistics near 70 peccent. At 2 years of age, all of these
children would be at 80 percens of zedian o 3reater even if each child had
maincained his/her exact posisicn relative to standard. Consequently, if a
suitable comparison group is not available for evaluacing the anuctricional
ispact of an iatervenction program, the statiscical snalysis of results should
be based on sizher sz-statiscizs or percentile (frequencies for the
participants.
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APPENDIX C == TABLE 1A

COMPARISON OF TWO CUTPOINTS FOR WEIGRT FOR AGE PERCENT OF REFERENCE (WAPM)
BY CATEGORIZATION RESULTING FROM WEIGHT FOR HEIGRT Z-SCORES (WHZ)

Weight for Age Percent of Raference
Veight <70 270 Total <80 280 Total
for Height
g=gcore Trea row 2| Prec row 2| Pree row %) Frea rov Z| Frea rov Z| Frea row 2
¢=2 Treq 6 43.4 73 S6.6{ 129 100.0f 100 77.5 29 22.8| 129 100.0
Col 2} 22.8 4ol 6.4 14,1 2.2 6.4
1 Ireq 190 10.1] 1693 - 89.9) 1883 100.0| 609 32.3| 1274 67.7] 18R3 10Nn.0
Col 2| 77.2 95.9 93.6 8.9 97.8 93.6
Total Freq.| 266 12.1f 1766 87.8| 2012 100.0| 709 35.2| 1303 64.A 2012 100.0
Col 2}100.0 100.0 100.0 100.0 100.0 100.0

APPENDIX C == TARLE 13

HEYPOTHETICAL* SENSITIVITY, SPECIFICITY, PREDICTIVE VALUE AND ERROR RATES
FOR TWO CUTPOLNTS FOR WEIGHT FOR AGE PERCENT OF REFERENCE

Measure

Definition

Sensi:zivity

Specificicy

Predictive Value

False Positive late

Talse Negative Rate

Obsecrved Value

P(vapm ¢ cutpoint|vh s=score < =2)

P(vapm > cutpoint|wh z-score ) =2)

P(uh z=score < =2{wapm ¢ cutpeint)

P(vh z-score > =2|waon < cutpoint)

P(vh g=score < =2|wapm > cutpoint)

for WAPM Cutpeint
702 A0T
0.434 0.77S
0.899 0.677
0.228 0.1461
0.772 N.A59
0.041 0.022

*Based on Table 1A, sdopting weight for height z=score categories as “true”
stats
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APPENDIX C == TABLE 1A

COMPARISON OF TWO CUTPOINTS FOR WEIGRT FOR AGE PERCENT OF REFERENCE (WAPM)
SY CATECORIZATION RESULTING FROM WEIGHT FOR HEIGRT Z-SCORES (WHZ)

Weight for Age Percent of Reference
Weight <70 270 Total <80 280 Tocal
for Reight
g=gcore frea row 2| Frea rvow Z| Prea crcow Z| Preq row 7| Trag row %! Frea row %
<=2 Treq $6 43.4 73  %6.6] 129 100.0] 100 77.5 29  22.%5] 129 100.0
Col X%| 22.8 4.1 6.4 14,1 2.2 6.4
2=2 TFreq 190 10.1] 1693 ° 89.9| 1883 100.0| 609 32.3| 1274 67.7| 1883 100.0
Col %} 77.2 95.9 93.6 4s5.9 n7.8 93.6
Tocal Freq.| 246 12.1] 1766 A7.8| 2012 100.0] 709  35.2] 1303 64.8]| 2912 100.0
Col Z1100.0 100.0 100.0 100.0 100.0 100.0

APPENDIX C == TABLE 13

*RYPOTHETICAL® SENSITIVITY, SPECIFICITY, PREDICTIVE VALUE AND ERROR RATES
FOR TWO CUTPOINTS FOR WEIGHT FOR AGE PERCENT OF REFERENCE

Observed Value
for YAPM Cutpoine

Messure Nefinicion 702 LI 4
Sensicivity P(vapm < cutpoint|vh z=gcore < =2) 0.434 0.778
Specificicy P(vape ¢ cutpoint|wh z=score > =2) 0.101 0.323
Prediccive Value P(wh z-score < =2|wapm < cutpoiac) 0.228 0.141
false Positive Rate P(wh z=scoce > =2|vapm < cutpotint) 0.772 0.859
false Negative Race P(wh z=score < =2|vapm > cutpoine) 0.041 0.022

*Based on Table lA, adopting weight for height z-scoce categories as “true”
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APPENDIX C == TABLE 2

EXPECTEID* FREQUENCY DISTRIBUTIONS FOR WEIGHT FOR AGE PERCENT °~ REFERENCE BY WEIGRT
FOR REIGRT Z-SCORE PFOR A TYPICAL CENTER WITH 201 CHILDREN Ik THE FEEDING PROGRAM

Weight for Age Percent of Reference
Veight
for Reight| <70 270 Total <80 280 Total
2=8COTE
<=2 ] 7 13 10 3 13
2 19 169 188 61 127 18
Total 23 176 201 71 130 20

*3ased on results presented in Table 1A
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APPENDIX C -— TABLE 3

PERCENTAGCE OF MEDIAN QUTPOINTS AND Z-SCORES FOR
CORRESPONRING TO 70 AND A0 PERCENT OF REFERENCE OF WIGHT FOR

ORSERVEDN QUWUIATIVE DISTRIMITIONS

Atm cliccumference

POUR ANTHROPOMETRIC MEASIHRES
AE BASED ON THE

Arm circumference

tsight for Age Perceatage | Ueight for Neight Height for Age for sge for height
of
% Mediaa 2-score childrea % Mediaan 2Z-score | X Mediaa 2Z-score | X Median Z-score | Median Z-score
<an ~1.92 32.6 91.92 -0.90 2.2} -2.2% 84.55 - 2.02 R9.14 ~-1.4)




APPENDIX C = TABLE 4

COMPARISON OF PERCENTAGE OF CRILDREN SIMILARLY AND SIMULTANEODSLY CLASSIFIEN* BY
PAIRS OF ANTHROPOMETRIC MEASURESt OF NUTRITIONAL STATUS BASED ON EMPIRICALLY
EZSTABLISHED CUTPOINTS OF THE WEIGHT FoR AGE COMULATIVE DISTRIBUTION

Ga:potau’ corresponding to WAPM Cu:poinu' corresponding to WAPM
€702 of Rsference <80% of Reference

wWHMP BAPM APM ARPY e HAPM AAPY AUPY

WAPM 86.4 89.9 87.1 85.2 WAPM  76.0 0.4 78.1 71.3

VEPM 80.6 88.56  88.9 WM SR.1  TR.D TR.

RAPM 82.4 80.8 RAPM 66.R 60.3

AP 95.3 AAPM 89,0

*As either above or below the cutpoints of bdoth indicators
tWH = weight for height

RA = height in age

AA = ara circunfarence for age

AN = arm circumference for height

$5ee Table 3 for actual values of eutpoincs
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APPENDIX C = TABLE §

PAIRWISE PEARSON PRODUCT MOMENT CORRELATION COEFFICIENTS
AMONG FIVE ANTHROPOMETRIC VARIABLES FOR TWO STATISTICAL MEASURES FOR ALL CRILDREN

(né2000)
z-scoce
Weight HBaight Arn Circunference Arm Circuaference
for Haight for Age for Age for Height
Weight for Age 0.598 0.790 0.731 0.444
Veight for Height 0.006 0.608 0.629
Reight for Age 0.430 0.069
Ara Ciccumference 0.893
for Age
Rercent of Nedisn
Weight Height Ara Circumference Acan Circcumference
for Haight for Age for Age for Height
Yeight for Age 0.854 0.138 0.151 0.133
Weight for Height 0.031 0.297 0.326
Raight for Age 0.41] 0.199
Ara Ciccurferencs 0.888
for Age
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APPENDIX C == TABLE 6

PERCEXT OF MEDIAN STATISTICS FOR 2=-SCORE VALUES BY ACE AND SEX

FOR TRRE! ANTRROPOMETRIC MEASURES BY AGE OR STATURE

Males

g~"core

-100

-2 .0

Tenales

g=score

-100

-2 .0

Age in Months 12

61.0

§8.0

Length* {n en 72.0
(boys) 76.0
86.0

95.0

3
6
9
Age in Months 12
24
36
48
60

Source: Noraalized NCHS/CDC Anthropometric Reference

83.3
8.5
89.1
89.2
91.0
89.0
88.6
8h.8

8%.4
91.3
9.

92.0
92.6
92.9

95.7
96.0
96.4
96.5
96.3
96.0
93.9
95.8

Weight for Age

68.3
75.6
78.3
79.4
82.1
78.1
77.2
77.0

Weight for Reight

7%.0
8l.3
R2.4
LT
8s.1
R3.8

Height for Age

91.3
92.0
92.7
92.9
92.3
92.0
91.7
91.6

87.0
87.3
88.4
89.5
89.8
R9.4
89.4
RA.7

89.1
89.0
90.3
91.2
91.4
92.6

96 .0
96.1
96.2
96.2
96.2
96.1
96.1
93.9

72.2
76.4
76,7
77.9
RO.0
79.4
78.R
78.0

.2
79.5
8l.n
R1l.9
R3.6
85.2

91.8
92.0
92.3
9543
92.3
92.1
92.0
9.8

60.0
66.0
0.0
74.0
85.0
9.0

*Rounded mean length for ages 3, 6, 9, 12, 24 and 36 months
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AprEIX D

Tabulation Results of
and Regional Coordinators

A tabulacion scale, reflecting the primary concerns of center chiefs, vas
designed. These subjects were groups into copics: (1) General Remarks; (2)
Cricicisms; and (3) Suggestions and Recommendations.

The percencages indicate the f£requency of the copics raised ia che
stacemants of the chiefs of centers. It should be tezenbered that the
{ntervievs vere free and key quescions vere cpen.

TABULATION
Question I - General remarks on the orozram

o The program is of resdl interest for
putricional surveillancs o« « « ¢ ¢ ¢ ¢ o s o ¢ o s e 0 s e 0 s e 512

o Ics objective is not well understood by the beneficiary
mothers, vho are motivated only by the foodstuffs . « « « ¢ o o o o 422

° n. “rk u =°° cum. L] L] L) L] L] [ ) L] L) L ) L) L ] [ L L] L] L] L] L ) . L) Ld ] 13:

[ The design mathodology is good but the implementation
18 00C S8CL8fACCOTY ¢« ¢ ¢ ¢ ¢ o ¢ o o o p s s 0 0 s o 0 02 o0 62

Question 2 < Criticisms made of the program
o Supervision by the CRS.

= Digcourteous attitude of supervisors vho showv
discespect and lack of regard for the agents. « « « o s ¢ ¢ ¢ o o 202

= CBS supervisors are only interested in the food- e
stuffs and funds and not in che technical aspects . . . « « « » 112

= Vague iastructors = very fraquent changes . . . - o ¢ ¢ ¢ ¢ o o 62
Total: 72

) Excessive workload
- The work 48 00 RETA « « « « o ¢ o o ¢ o o o o a o o o oo oo 138
- Tt 1s difficule to £411 the master £ouBS . « « « « o o s o « o 112
- Too many documeats tequired (QUar®an.y TEPOTES) .« « « o o o+ o 62

Total: 22
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Deficisncies in the training and msterial resources

- Lack of means 0f CTARSPOTE ¢ o ¢ o o o

- Lack of training and prior orientation
c‘\t.!. O! CORCATB: ¢ ¢ ¢ ¢ o o o o o 0

- Lack of sudiovisual aids and culinary
demonstration materiale . . . ¢ s o o

Lack of incentives for the agents
- Notndlﬂitill..-.o....-..

- Llck °£ r.lpﬂlliiﬂiti.‘ e o o @ s o o

Financial contribution of mothers
- Abnormally centralized management . .

- High contribution TatE « ¢ + ¢ o ¢ o o

Insufficient vaccines and drugs . ¢« . ¢ ¢ o

No feed-back regarding the results of
evaluations (master forms) .« ¢ ¢ ¢ o ¢ o &

Question J = Suggestions and Recommendations

Reviev of foodstufls:
- Assure regular supplies . . ¢ ¢ o o o
- Diversification of foodstuffs . . . .

- Elimination of foodstulls . .

- Increase of qu.ﬂttt’ e o6 6 8 s o 0 o 0

Increase of human and material resources

of the

- Material rescurces and means of tramsport . .

- ’.r'om.locooooooooooo-
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o Improvement of techaical capacity of agencs

- In-service training seainar and
{ncreased sensitisaglon .« ¢ ¢ o o o s e e 0 s 8000000

- Supply of audiovisual aids and culinary
d.:on.trltiﬂnllt.tilll e 6 8 & 8 & 8 06 06 8 8 8 & 0 8 0 s o 0

Total:
o Incencives for agents
- Indenniti@s .« ¢ ¢ ¢ o ¢ ¢ s o e 0 e 0 s s 0 0808 0 0000

- Giving more responsibilicy €O 8GEBES o © o o o o ¢ o o o o o e

) Tood production activities for che gradual
replacemant of assistance food supplies . .

o Mote drugs and vaceines . . ¢ ¢ o o 0 s o s e 0 0 e s 000 0
o Excension Of the PLOGTAR .« o o « o o o ¢ ¢ 0 ¢ ¢ o o 0 0 o 0 o o0
] Congcruction of STOTAEE VATEhOUSES .« o+ o o ¢ o o o o ¢ o o o o o 0
Other unquancified vishes and gecommendacions

o Reduction of staff

-] Advertisinsg the PPNS chrough the madia

) Visits by the SANAS ceam

Question [
° !.....I....0.....C....C......O..O..

Q ‘.‘oaoonooooooooo.o-oooocoooo-ooooo
0 WO o o o o s 06 6 6 o 6 6 5 6 o 6 o o 8 o s o s 2 0 0 0 0 00 b 00

° v‘ri‘b 1. o o & o 8 8 ® & O o & & o o 0 o o o & @ 8 o o 0o o+ o o 0 [ ]
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° GOOd . o o o o s o e o s s e s s s s s e s e s s s e s s e 0 382
° Vary Good . « o o« ¢ o o o o s s o s s s e s s e et 0o e 272
o TRIT « o o ¢ o s o e o s o 6 s 8 o s 8 0 0 0 0 0 0 s 0 s 0000 82
° Fadrly Good . o o o o o s o o o 0 0 s 0 o s e 0 e 0 00 e 0000 &2
° Bad ¢ ¢ o o o o o 0 o 0 s s s s e s s s s B s e e s s e 0o a2
¢ O GDBVET « « o o o o o o o s o o s 8 o 0 0 o s o s o 0 0 0 v o po 22

Question ? = Do vou have any quastion to ask the evaluation team?

This question vas not sutject to & quantified tabulaticn. It wvas mainly
{ntended to be & stimulus.” The main questions noted dealt with:

° Continuation of the program, food supplies in particular.

° Liability of the CRS in case of sccident of the agent responsible for
the PPNS vho travels to izplement the progran.

° National program or private program, ete.

II. Results of the tabulatiom of the oauestionzsire for regional

coordinators

Seven (7) out of eight (8) coordinators and thzee (3) departmental
cocrdinstors vere interviewved. The mathod of tabulation is the same as that
used in the previous part.

Questicn 1 <~ General
(-] Gcoddllin................-..-...... 1002

o Bad m1mﬂt.t‘°ﬂ e 6 06 o 0 58 o 8 8 8 0 @ ¢ 0 s 8 0 s 2 0 0 0 $02
-] Good Qf‘.nu.tioa e o 06 6 6 8 8 8 8 ¢ o 0o 0 0 8 0 8 0 0 s 0 00 402
Question 2 - (Criticisms nade

° Technical component (demonstration autritional
ld\l:ltiﬂl)ﬂﬂ:dﬂ.lopld e ® o 5 8 8 0 8 o o 6 ¢ 0 0 & 0o 0 0 0 303

-] kc...tV.Uofklo‘doooo.ooooooooooooooooo 202

o No technicsl training and prior practics;
“‘:h.’jﬂb ttliﬂiﬂl of QENTS . ¢ o ¢ o o 0 0 000 o0 o o o o 202

o Very strict rsgulacion regarding exclusions
for absence (peripheral 20MmeS) « o ¢ o« ¢ o ¢ o o 0 0 00 000 102

° Health protection (immunization) 80T well done o o « o o o o o o 102
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Iggloaoncacion

° Food supplies (irregularity) . ¢ ¢« ¢ o ¢ o o o s .o 302
° Lack of incencives for agents (indemnicies
and vasponsibiliCy) ¢ ¢ ¢ o o o o s 0 0 00 000 .o 302
° Lack of audiovisual adds ¢« ¢ ¢ ¢ ¢ ¢ ¢ o 0 0 o oo . o 102
0 Weakness of supervision at the cencral level . .. .o 102
¢ Abnormal cencralisation of the CCP (postal account) . . 102
Supervisicn
(] Repressive, dogmatic, and selective (foodstuffs
and funds only) nature of the control made by CRS . o o 602
] Difficult to use the supervision vehicle . . . . & o o 302
o Lack of feed=back . « ¢« ¢ ¢ ¢« ¢ ¢ ¢ o o 0 0 0 o 0o o o 102
Quegzion 3 - Sunou;om. and Recommendacions
0 Ia-service training of agents and
sensicizacion of populationg . . o« o ¢ ¢ o o o o o o o 802
o Iacentives for agents (indemnities and
rasponsdibility) o ¢ ¢ ¢ o 0 0 e s 0 e s s 000 o o 402
Yoodstuffs
o Diversif1cation « ¢ ¢ ¢« ¢ ¢ o ¢ o o o o s ¢ o 0 o o o o 202
) E1imination « « « ¢ ¢ o ¢ o o ¢ o 0 s 0 6 o o v o 0 . o 102
o BagUlaTiCy . ¢ o ¢ s ¢ o o o s o s s s 0 0 s 0 s - 152
D_.Mv:_uu%y__ﬁ% (pescal sccount)
keep the fuands locally)
" Reduction of Che PTOGEAR . « « + « o ¢ ¢ o o o ¢ o o o 202
Quescion &4 <« Opinicn shoue:
s8. O tacencives for ageats
R O I R R N S eoz
- YEH ¢ ¢ o ¢ o o 0 0 o 6 s 0 s s s 8 s e s s s s 0 e 10%
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Competence

o Y88 ¢ ¢ ¢ o 0o ¢ o o o 6 0 0 0 0 0 0 0 0 s 0 0 s 0 900 102
- WO ¢ ¢ ¢ ¢ ¢ ¢ 6 0 0 06 ¢ 06 8 0 0 ¢ o o 5 0 0 0 0 ¢ o o 202
- NO BLEVEY ¢ o o ¢ ¢ ¢ & ¢ o o & ¢ & 0 0 0 s 0 0 0 0 ¢ 702

Understanding and support of the medical officer
- r.. [ L] [ ] ® [ ] L [ ] [ ] [ [ ] [ ] [ ] [ ] L ] [ ] L] [ ] L] [ ] [ ] L[] L] [ ] [ ] [ ] 70:

202

Relationship with the CRS and its agents
- “o‘ [ ] [ ] [ ] [ ) [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L ] L[] L ] L ] L[] L ] L] L ] [ ) [ ) [ ] [ ] 7 oz

- '.dooooooocoo-oooooooooooooo 202
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